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CONCUSSIONS AND THE MARKETING 
OF SPORTS EQUIPMENT 


WEDNESDAY, OCTOBER 19, 2011 

U.S. Senate, 

Committee on Commerce, Science, and Transportation, 

Washington, DC. 

The Committee met, pursuant to notice, at 2:34 p.m., in room 
SR-253, Russell Senate Office Building, Hon. John D. Rockefeller 
IV, Chairman of the Committee, presiding. 

OPENING STATEMENT OF HON. JOHN D. ROCKEFELLER IV, 
U.S. SENATOR FROM WEST VIRGINIA 

The Chairman. This hearing will come to order, and it is going 
to be an absolutely wonderful hearing. 

There are actually 14 Senators in front of you. You just can’t see 
all of them. It is something that we are working on with NASA. 
We become invisible at proper moments. 

I am very proud that you are here, and I am very proud of our 
two Senators over here. This one, although you would never know 
looking at him, is a football player and — or was, I guess I should 
say. Yes. 

Senator Boozman. Two stadiums ago. 

The Chairman. There you go. So I am going to make an opening 
statement, and then I wish each of them would. We try to keep it 
brief because we want to have plenty of time for you to talk and 
for us to question. 

I am so grateful for all of you being here, all of you. This is a 
massive subject. The story which I may tell about my son reveals 
that parents can’t always be as effective as they would like to be. 
I haven’t decided whether to do that or not, whether it is an inva- 
sion of his privacy. But you can advise me when you give your tes- 
timony. 

So, anyway, every afternoon at the end of the school day, mil- 
lions of our children head to playing fields, gymnasiums, or hockey 
rinks to participate in team sports. I should have said soccer fields, 
too. Playing sports doesn’t just make our kids stronger and 
healthier. It also teaches them important values. They learn about 
hard work, about leadership, about living with pain and going 
through it, about working together for a common goal. 

The camaraderie that comes out of sports units is wonderful to 
see. It is real, and it lasts forever. Most of our young athletes will 
not end up playing sports at the collegiate or professional level, but 
we hope they will all carry the positive lessons they have learned 
on the playing fields with them throughout life, and they will. 

( 1 ) 
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So our hearing today is about the head injuries that tens of thou- 
sands of these athletes sustain every year while playing the sports 
they love. Many of us are reluctant to talk about the risks involved 
in playing sports because we know what a positive role that sports 
play in our communities. 

On the other hand, the last thing we can do here is not talk 
about this problem of concussions and gear and all the rest of it. 
I mean, America has to have this conversation, and there will be 
many, many hearings on it, I know. 

In fact, more of our children should be playing sports, not fewer. 
Too many kids are spending their afternoons in front of computer 
or televisions screens, instead of on the sports field. And that is 
said every day by everybody who is involved in healthcare. I am 
going to give you a couple of pathetic figures. 

According to the latest data compiled by the Centers for Disease 
Control, only 17 percent of American high school students get an 
hour of daily physical activity, which is our current health guide- 
lines. They say that, that you need to have that to stay healthy — 
only 17 percent. One-third of our children are now overweight or 
obese, which makes it more likely that they will suffer from chronic 
health conditions, such as heart disease or diabetes, things which 
will plague them for the rest of their lives as, indeed, what we will 
be talking about today could do to some. 

But the risks involved in playing sports are also very, very real. 
And by now, we have all heard about the National Football League 
players who are struggling with serious mental and physical health 
problems because they sustained repeated mild traumatic brain in- 
juries, which is what concussions are called, I guess, medically, 
during their playing years. And it is very, very sad. 

I mean, I have seen a number of these players, people that I had 
worshipped growing up, in wheelchairs. Who was the guy that 
played — he was a cornerback for the Raiders? The greatest inter- 
ceptor of all time. Woody — come on, give me 

No. No. Doesn’t matter. Doesn’t matter. 

[Laughter.] 

The Chairman. But I mean, it was awful. I was at an event with 
him, and he was seated in a wheelchair, and he couldn’t even pull 
his head up. And I leaned down and whispered in his ear. I think 
I kissed him, too. I am not sure. But it was having seen from this 
to that and who knows, especially this was 8 years ago. Nobody 
was talking about it. 

We now understand, however, that this is not an injury only 
NFL players can suffer. According to research conducted at the Na- 
tionwide Children’s Hospital in Columbus, Ohio, more than 70,000 
high school football players sustain concussions every single year. 

And it is not just a football problem. One of our witnesses today, 
Alexis Ball, will talk about the concussions she suffered while play- 
ing soccer in high school and college. According to Nationwide Chil- 
dren’s Hospital, more than 10,000 high school girl soccer players 
sustain concussions each year. 

So what we are going to do is we are going to hear from Ms. Ball 
and our other witnesses today, who I should name. Dr. Jeffrey 
Kutcher. Jeffrey, you are not in my opening script. So I have to do 
this, and you forgive me. Associate Professor, Department of Neu- 
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rology, University of Michigan; Director, Michigan NeuroSport. 
And Dr. Ann McKee, Professor of Neurology and Pathology at Bos- 
ton University and Director of Neuropathology Core, BU Alz- 
heimer’s Disease Center. I guess that is Boston University’s. And 
Mr. Mike Oliver, who is Executive Director of the National Oper- 
ating Committee on Standards for Athletic Equipment. 

We welcome all of you, and I will just close right there and ask 
if the Chairman of the Subcommittee would wish to say something 
because he has been just terrific on this subject and also the Rank- 
ing Member. 

Go ahead. 


STATEMENT OF HON. JOHN BOOZMAN, 

U.S. SENATOR FROM ARKANSAS 

Senator Boozman. Well, thank you, Mr. Chairman, again for us 
holding this very important hearing this afternoon. 

As a former player, it is certainly something that I am interested 
in. But also there are so many moms and dads and coaches and 
players all across the country that also are very interested and 
probably should be more interested than what they realize. And I 
think that is the great thing about having this hearing is to try 
and get that information out and really discuss a potential very se- 
rious problem. Not a potential very serious problem, a very serious 
problem, period. 

Sports play a vital role in development of young men and women. 
They help build youth social relationships and learn to work as a 
team while keeping them physically active and healthy and having 
fun. According to the National High School Sports-Related Injury 
Surveillance Study, participation in high school sports has almost 
doubled in the last 30 years. 

This is fantastic news, and I think it is important for us to high- 
light the benefits of playing sports. However, participation in ath- 
letics does carry with it significant risk of injury. Just last week, 
there was news of a tragic death of a 16-year-old high school foot- 
ball player who died after sustaining a head injury during a game. 

It is important that everyone — coaches, parents, physicians, and 
the athletes themselves — understand those risks and be able to 
identify injuries when they occur. Concussions especially have the 
potential for severe injury, and multiple concussions can cause sig- 
nificant repercussions later in life, as we are going to hear about 
today. 

Especially with many recent media reports of high-profile inci- 
dents in the NEL, we often associate football with concussions. As 
I am well aware and as Mr. Threat will mention in his testimony, 
concussions are a risk with playing football, but players in many 
sports run the risk of sustaining concussion, as we will hear from 
Ms. Ball in her story about playing soccer. 

It is imperative for coaches and parents involved in all sports to 
be aware of the dangers associated with concussions, know how to 
recognize the signs and symptoms and what to do if a player suf- 
fers a concussion. I look forward to hearing from Dr. Kutcher and 
Dr. McKee about the research to further the knowledge that we 
have about concussions, but many questions remain as to the 



4 


causes and effects of concussions. I am very interested in hearing 
from the experts on what is known and where we can go from here. 

As we will also discuss, there is a wide variety of athletic equip- 
ment on the market that claim to use concussion-reducing or con- 
cussion-preventing technology. Parents want to keep their children 
protected, but navigating the many products and claims in the 
marketplace, especially online, can be overwhelming. It can be easy 
to read that something offers the best maximum security protection 
and assume that their child will be safe from injury. That is simply 
not true. 

Some products may offer better protection than others, but we 
need to explore what resources exist to help parents and coaches 
know what level of safety a product will actually provide. I also do 
not know how the average parent or coach can be confident that 
the equipment they purchase genuinely offers a greater safety ben- 
efit or if its advertisement contains misleading or deceptive claims. 
I hope our witnesses today will be able to help me answer this 
question. 

Along with knowing the safety benefits and limitations of sports 
equipment, parents and coaches need to educate themselves on 
what to look for in the event that an athlete has a potential concus- 
sion. There are a number of different materials available for this 
purpose. Perhaps the most well-known education effort is the 
“Heads Up” initiative, led by the CDC in partnership with dozens 
of professional organizations and individuals. 

Individual associations, like USA Football, also have their own 
education campaigns for coaches, how to teach proper execution of 
plays and tackles so athletes are in as little danger as possible. 
However, education campaigns must be effective in order to effect 
change. I am interested to learn if there is data that shows wheth- 
er these efforts are reaching a wide enough audience and pro- 
moting awareness sufficiently. 

Mr. Chairman, I know today’s hearing will draw attention to this 
important safety issue. Parents, coaches, and athletes must have 
the resources available to them to understand the severity of con- 
cussions and how to react when one occurs. As I said earlier, the 
benefits from participating in sports are many, and I hope that the 
potential for injury does not prevent anyone from playing. 

Mr. Chairman, again, I thank you for calling this very important 
hearing and look forward to hearing from our witnesses. I ask 
unanimous consent that a statement from the Sporting Goods Man- 
ufacturers Association and USA Football be in the record. 

The Chairman. It is so done. 

[The statement can be found in the Appendix.] 

Senator Boozman. And with that, I yield back. 

The Chairman. I thank the Senator and call upon Senator Udall, 
who has been huge in putting together all of this. 

STATEMENT OF HON. TOM UDALL, 

U.S. SENATOR FROM NEW MEXICO 

Senator Udall. Thank you. Chairman Rockefeller, and thank 
you for that nice comment. 

And I very much appreciate you holding this hearing today. I 
would like to say a few words and ask that my full statement be 
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put in the record. And Mr. Chairman, I greatly appreciate your ef- 
forts to promote brain research and, as Chairman of this Sub- 
committee, your close attention to consumer protection issues. 

Concussions used to be dismissed as simply “dings” or “bell-ring- 
ers.” We know now that a concussion is a form of traumatic brain 
injury that should be taken seriously. According to a recent Cen- 
ters for Disease Control report, emergency room visits for sports 
and recreation-related traumatic brain injuries increased by 60 per- 
cent among children and adolescents over the last decade. 

The CDC attributes this rise to greater concussion awareness, 
which is a good thing. Now that athletes, coaches, and parents 
have a better understanding of concussions, some sports equipment 
makers appear to be taking advantage. There are a number of so- 
called “anti-concussion” and “concussion-reducing” devices on the 
market. 

While we should encourage any innovation to protect young ath- 
letes, we need to make sure that advertisers play by the rules. Ex- 
pert witnesses today can shed some light on “anti-concussion” 
claims used by some sports equipment manufacturers. 

Although we now know more about the dangers of concussions, 
we shouldn’t forget how important sports and physical activity is 
for children. The CDC estimates that only 18 percent of American 
high school students participate in at least 1 hour of physical activ- 
ity a day. That is the amount recommended by the Department of 
Health and Human Services. 

Among high school students in New Mexico, only 23 percent are 
getting it. This could lead to negative health consequences that last 
a lifetime. So we need to encourage kids to play sports, to exercise, 
and to be more physically active. Injury is always a risk, but the 
benefits far outweigh the dangers. And as we learn more about the 
dangers of concussions for young athletes, we can take steps to 
make sure that they are played more safely. 

I want to thank all the witnesses for being here and testifying 
today. I especially want to recognize Ms. Alexis Ball, who traveled 
from Albuquerque to share her experience with sports concussions. 

In reviewing Dr. McKee’s testimony, I find it especially poignant 
that she discusses Dave Duerson, a former NFL player who trag- 
ically took his own life earlier this year. In 2007, he testified before 
this committee. According to news reports, Duerson informed his 
family that he wanted his brain to be studied. He hoped people 
could learn more about the effect of brain trauma so kids could 
play football more safely in the future. 

In keeping with this sentiment, I hope that this hearing today 
will advance the goal of making sports safer for our children. 

With that. Chairman Rockefeller, thank you very much, and 
thanks for being here and the Ranking Member for being here. Ap- 
preciate it. 

The Chairman. That is a pretty powerful statement. 

Senator Udall. Thank you. 

[The prepared statement of Senator Udall follows:] 

Prepared Statement of the Hon. Tom Udall, U.S. Senator from New Mexico 

Concussions used to be dismissed as simply “dings” or “bell ringers.” Today we 
know that a concussion is a form of traumatic brain injury that should be taken 
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seriously. For young people between 15 and 24 years old, playing sports is the sec- 
ond-leading cause of traumatic brain injury — second only to motor vehicle crashes. 

According to a recent Centers for Disease Control and Prevention (CDC) report, 
Nonfatal Traumatic Brain Injuries Related to Sports and Recreation Activities 
Among Persons Aged <19 Years — United States, 2001-2009, emergency room visits 
for sports and recreation-related traumatic brain injuries increased by 60 percent 
among children and adolescents over the last decade. The CDC attributes this rise 
to greater concussion awareness, which is actually a good thing. 

Now that athletes, coaches, and parents have a better understanding of concus- 
sions, some sports equipment makers appear to be taking advantage of their new 
concerns about safety. There are a number of so-called “anti-concussion” and “con- 
cussion reducing” devices on the market — from helmets and headbands to mouth 
guards, and even dietary supplements. While we should encourage any innovation 
to protect young athletes, we need to make sure that advertisers play by the rules. 
Claims they make about the safety of their equipment should be truthful and not 
misleading. Expert witnesses today can shed light on some of these concussions-re- 
lated claims, and I look forward to hearing their testimony. 

Earlier this year, I asked the Federal Trade Commission (FTC) to investigate 
some of the safety claims used to sell football helmets. Given the seriousness of con- 
cussion risk and the potential for real injury to children, the FTC should have the 
ability to impose civil penalties, at the agency’s discretion, for any violation of the 
FTC Act that involves the use of false injury prevention claims to sell children’s 
sports gear. 

I also introduced legislation. This bill, the Children’s Sports Athletic Equipment 
Safety Act, would allow the FTC to impose civil penalties for using false injury pre- 
vention claims to sell any kind of children’s sports equipment. Again, under my bill 
the use of this enforcement power would be at the agency’s discretion. It would also 
require improvements to the current voluntary safety standard for football helmets. 
I am pleased to be working on this important legislation in a bipartisan manner 
with Representatives Bill Pascrell and Todd Russell Platts, the Co-Chairs of the 
Congressional Brain Injury Task Force. I also want to thank fellow Commerce Com- 
mittee member Sen. Lautenberg for his support and co-sponsorship of the legisla- 
tion. 

I believe it is important to share with my Commerce committee colleagues some 
of the potentially misleading advertising that is used to market so-called “anti-con- 
cussion” and “concussion reducing” sports gear for children’s use. 

My January 4, 2011 letter to FTC Chairman Jon Leibowitz cited several troubling 
advertisements for youth football helmets in particular. For example, one troubling 
claim comes from Riddell, the leading helmet-maker in the country. Riddell con- 
tinues to use a concussion reduction claim that appears to he deceptive, misleading, 
and unsubstantiated. 

The CEO of Riddell, Dan Arment, told the House Committee on the Judiciary at 
a January 4, 2010 hearing on “Legal Issues Relating to Eootball Head Injuries” that: 

“We have independent, peer-reviewed, published research in the medical journal 
Neurosurgery, February of 2006, showing that the Revolution [helmet] reduces 
the risks of concussions by 31 percent when compared to traditional helmets. 
. . . Today, over one million high school, college, and professional players have 
made the switch from traditional helmets to the Revolution family of helmets.” 
(See also “House Judiciary Committee hearing — Dan Arment opening state- 
ment.” Video recording. Available at http: 1 1 www.youtube.com I watch?feature 
=player_embedded&v=vlgmwk2nqi4 accessed Oct. 19, 2011) 

Riddell bases this claim on a single study of high school football players using 
brand new Riddell Revolution helmets compared with players wearing used and re- 
conditioned helmets of unknown condition. Scientists who commented on the article 
cautioned against drawing broad conclusions from a single study that compared the 
performance of new helmets with used headgear of unknown condition and that ex- 
amined just 136 high school players who experienced concussions. 

Nevertheless, Riddell launched a media campaign featuring the claim from the 
2006 study that, according to its “Riddell Revolution UPMC Media Campaign High- 
lights” video news release, created “over 60 million media impressions, nearly 150 
television placements, over 100 newspaper clips, over 250 on-line placements, [and] 
6 live sports radio interviews.” (See http: U www.riddell.com /pressreleases jipmc 
study/, accessed Jan. 6, 2011.) 

Several helmet and sports safety experts have criticized Riddell’s use of this con- 
cussion prevention claim to sell Revolution type helmets. In his 2007 book. Head 
Games: Football’s Concussion Crisis from the NFL to Youth Leagues, Chris Nowinski 
notes that: 
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“As it is well established that rotational forces have a major role in football con- 
cussions, and that football helmets do little to reduce those forces, we could skip 
the discussion of the benefits of the newest football helmets, the Riddell ‘Revolu- 
tion’ and the Schutt ‘DNA.’ If they make any difference it all, it would be minor. 
But. . .. both these companies are spending a lot of money to get you to buy 
these newer and more expensive helmets. You deserve to know what’s really 
going on.” 

In his book, Nowinski also quotes Dr. Robert Cantu, a board member of the Na- 
tional Operating Committee on Standards for Athletic Equipment (NOCSAE), who 
told him that: 

“The theory behind the [Riddell] ‘Revolution’ is that if you build a helmet that’s 
a little bit bigger, especially in the temple area, and padded more thickly, then 
you’ll reduce force more than you would if you had thinner padding and not so 
big an outer shell. That theory is good for blows that go right to the temple, 
but that’s it.” 

NOCSAE’s technical director, Dave Halstead, told the New York Times in an Octo- 
ber 27, 2007 story titled “Studies for Competing Design Called Into Question” that 
“. . . the [Riddell] Revolution is a good helmet. . . . But I have problems with that 
particular [2006 Neurosurgery^ study. The helmet is not shown to do what they say 
it does.” In another October 21, 2010 New York Times article titled “As Injuries 
Rise, Scant Oversight of Helmet Safety,” Halstead bluntly told reporter Alan 
Schwarz that “. . . I don’t believe that 31 percent [reduction in concussion risk 
claim] for a Yankee minute.” These public statements from one author of the 2006 
study and other helmet safety experts call into question whether there is competent 
and reliable scientific evidence to substantiate Riddell’s marketing claim. 

Moreover, Riddell advertisements cited in my letter to the FTC do not disclose 
that the company provided a grant to underwrite the 2006 Neurosurgery study. Nor 
do they disclose that Riddell’s vice president of research and development, Thad Ide, 
was one of the study authors. An official Neurosurgery commenter highlighted the 
authors’ conflicts of interest and stated that the study’s conclusions “should be inter- 
preted accordingly.” Nevertheless, this claim has been extensively used in Riddell 
marketing of high school and youth helmets. 

Here is just one example taken from the website of Riddell’s parent company, Eas- 
ton Bell, that does not disclose Riddell’s role in funding and writing the 2006 study: 

“An extensive long-term study by the University of Pittsburgh Medical Center 
was published in the February 2006 issue of Neurosurgery. The results were 
impressive: Players wearing the Riddell Revolution® football helmet were 31 
percent less likely to suffer a concussion than athletes who wore traditional or 
standard football helmets. For athletes who had never suffered a previous con- 
cussion, wearing the Riddell Revolution® decreased their relative risk of concus- 
sion by 41 percent. . . .* * NEUROSURGERY, FEBRUARY 2006, VOL. 58, NO. 
2” (See http:/ lwww.eastonbellsports.com/brandslriddell, accessed Oct. 19, 
2011). 

The same Easton Bell webpage includes an image of a Riddell Revolution Speed 
helmet with the claim that “[r]esearch shows a 31 percent reduction in the risk of 
concussion in players wearing Riddell Revolution helmets when compared to tradi- 
tionally designed helmets.* *NEUROSURGERY, FEBRUARY 2006, VOL. 58, NO. 
2.” (See image at end of statement.) 

Riddell also uses its reduced risk of concussion claim to sell youth helmets that 
were not actually tested in the 2006 study of high school football players. For exam- 
ple, Riddell’s online store advertises the Riddell Revolution Youth football helmet 
with the claim that research shows a 31 percent reduction in the risk of concussion 
when wearing the Riddell Revolution helmet compared to traditional helmets. This 
webpage does not disclose that the youth helmet was not actually included in the 
published study: 

Based on the same technology that made the varsity Riddell Revolution® helmet 
possible — we offer in a Youth version — the Riddell Revolution® Youth. . . . 
After an extensive long-term study by the University of Pittsburgh Medical 
Center was published in the February 2006 issue of Neurosurgery. The results 
were impressive: research shows a 31 percent reduction in the risk of concus- 
sion in players wearing a Riddell Revolution football helmet when compared to 
traditional helmets.* * NEUROSURGERY, FEBRUARY 2006, VOL. 58, NO. 2” 
(See https:/ / shop.riddell.com / riddell / app / displayApp / %28cpgsize=20&layout= 
7. 0 - 7 2 3 75 12 13 67J7_6_4 5&carea=0000000002&cpgnum=l%29 / . do ?rf=y, 
viewedTlct. 17, 2011) 
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Since concussion risk may differ depending on the age group and skill level of 
players, the results of a single study of high school football players may not be valid 
for younger children, especially if they wear a different helmet not used in the 
study. That the youth helmet was not actually tested in the 2006 Neurosurgery 
study may be a significant omission in such marketing claims used by Riddell and 
other retailers to sell Revolution youth helmets. 

As the official helmet of the National Football League (NFL), Riddell also high- 
lights the use of its products “by the pros” when marketing helmets for high school 
and younger players. I am concerned by some of the product testimonial claims from 
one NFL head athletic trainer, Tim Bream of the Chicago Bears, who states in a 
Riddell Revolution Video News release titled “Riddell Revolution UPMC Media 
Campaign Highlights:” 

“We’ve had some players who have had ongoing problems with head injury, and 
we made the switch to the new protective headwear when it came out, at its 
inception. And these players have had no problems since then, or no repeated 
concussions.” 

Bream does not name the players who “had ongoing problems with head injury” 
before switching to Riddell Revolution helmets. However, the NFL Injury Report 
website and news articles discussing head injuries suffered by Chicago Bears play- 
ers during the 2010 football season seem to contradict the claim that wearing the 
Riddell Revolution helmet prevents all repeated concussions. Three Chicago Bears 
players who are listed as having head injuries during the 2010 season seem to be 
wearing Riddell Revolution helmets in press photos. Even if this Riddell Revolution 
testimonial claim of “no repeated concussions” were true at the time the video was 
made, one can question whether those who buy the Riddell Revolution helmet for 
youth or high school players would see similar results of “no repeated concussions.” 

Riddell uses additional endorsements from this athletic trainer in a January 9, 
2006 press release titled Research Shows Riddell Revolution Football Helmet Pro- 
vides Better Protection Against Concussions (available at: http: II www.riddell.coml 
wp-content I uploads 1 2006 UPMC Press-Release web3.pdf accessed Oct. 19, 2011) 
and a 2006 Riddell brochure titled Revolution Helmet Research Findings (available 
at: http: II www.lohud.com ! assets ! pdf ! BH1661391028.PDF, accessed Oct. 19, 2011). 
In the brochure. Bream states that the “new data [from the 2006 Neurosurgery 
study] helps our players make an informed choice when deciding which helmet is 
best for them.” 

Coaches and athletic equipment managers for youth and high school teams with 
players who have suffered concussions might also be particularly susceptible to such 
injury prevention claims. The Orlando Sentinel newspaper’s Varsity Sports blog re- 
ported on October 17 that one high school football coach and athletic trainer issued 
a fundraising appeal to buy 60 new Riddell helmets that are “the most-up-to-date 
. . . concerning concussion reduction technology” since he is concerned about team 
athletes with multiple concussions. He told the Varsity Sports blog that: 

“In the last three years, we have had eight concussions on the football team. 

. . . What brought us to this point is we have a player who has had a second 
concussion and of course there is [former South Sumter linebacker] Your high- 
ness Morgan [a junior] at Florida Atlantic University but he can’t play because 
he has had three concussions in the last two years. We’re afraid we are putting 
our kids at risk. There are recent studies that have shown multiple concussions 
can lead to a lifetime of medical problems. It’s twice the price of the helmets 
we are wearing now and it’s a lot of money to ask a small community to raise 
but truly, I’m not sure how you cannot afford to get these helmets.” (Available 
at http: 1 1 blogs.orlandosentinel.com I sports highschool varsity 1 2011 / 10! 17 ! 
south-sumter-raising-money-for-new-helmets I , accessed Oct. 19, 2011.) 

New Riddell helmets may be very good products. It may also be advisable for this 
team to replace its old helmets with new headgear. Yet there are still real dangers 
to overstating the ability of children’s sports equipment to prevent brain injury, par- 
ticularly to coaches and parents of young athletes who have already suffered mul- 
tiple concussions. 

Unfortunately, misleading “anti-concussion” claims appear in advertisements for 
more than just football helmets. There are other troubling examples of children’s 
sports equipment sold with concussion prevention claims. Although there is evidence 
that wearing properly fitted mouth guards reduces the risk of dental injuries. Dr. 
William Meehan, director of the Sports Concussion Clinic at Children’s Hospital 
Boston, writes in his 2011 book Kids, Sports, and Concussion: A Guide for Coaches 
and Parents that any “effects of [custom mandibular orthotics] and other mouth 
guards on concussions remains unknown.” 
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Such uncertainty about the ability of mouth guards to prevent concussions does 
not keep some companies from using concussion reduction claims to market mouth 
guards for youth and high school athletes. The product packaging for the Brain Pad 
Lo Pro+ junior mouth guard, which is sold for athletes aged eleven years and under, 
prominently states that it “Reduces the Risk of CONCUSSIONS!” and “Creates this: 
BRAIN SAFETY SPACE!” On its Brain Pad Blog, the company highlights in a ban- 
ner image the claim “BioMechanically Tested and Proven to Reduce Concussions 
Risk by 40 percent!” (see: http: I ! blog.brainpads.com I , accessed Oct. 19, 2011). 

In Brain Pad’s online video advertisement titled Head Trainer announces “Zero 
concussions with Brain Pad mouth guards!”, a head athletic trainer “at one of the 
top 5 private [high] schools in the country” who is “responsible for the well-being 
of 800 student athletes at the school” states that: 

“We’ve been using the Brain Pad since 1995. In all those years, whenever I go 
out on the field, especially if somebody has a potential of a concussion, I always 
check to see what type of mouth guard they’re wearing. And I have never, ever 
seen anybody wearing the Brain Pad and having a concussion. . . . Since 1995, 
my experience with this mouth guard preventing concussions has been abso- 
lutely awesome.” (see http: II www.youtube.com ! user ! brainpadsttp ! u ! 3 ! mtglEF 
SLdVQ, accessed Oct. 17, 2011.) 

Similar to the Riddell Revolution helmet video described above, this testimonial 
claim of no concussions among student athletes wearing the Brain Pad mouth guard 
seems to imply that those who purchase the product will have similar results. This 
could lead to young athletes putting themselves at greater risk of head injury if they 
believe that they will never suffer a concussion while wearing the Brain Pad mouth 
guard. 

Another company makes the “Tap Out Youth Mouthguard” for ages 5 to 11 years. 
The back of the product packaging states that the mouth guard has a “Concussion 
Defense System backed by a $30,000 Dental Warranty.” Although this Tap Out 
mouth guard claim is not as prominent as the previously cited claims for the Brain 
Pad mouth guard, it is not clear how the product’s “Concussion Defense System” ac- 
tually protects children from sports-related head injury. 

There are also sporting goods companies that sell protective headbands for soccer 
players with potentially misleading concussion prevention claims. Dr. Meehan notes 
in Kids, Sports, and Concussion: A Guide for Coaches and Parents that although 
many headbands advertise the ability to reduce the risk of concussion, there is little 
medical evidence to support this assertion. 

The website for ForceField FF headband describes concussions as a problem in 
soccer and notes that their headband “can come between you and a head injury” 
(see image at end of statement). The company website states that: 

“Research on concussions in soccer has shown that soccer players have concus- 
sion rates similar to football and ice hockey. . . . The ForceField FF Headband 
will reduce the risk of head injury when exposed to any type of external force.” 
(See http:! lwww.forcefieldheadbands.comlsportrelated.html accessed Oct. 17, 
2011) 

Another webpage indicates that the result of wearing the ForceField headband is 
a “[sjignificant reduction of the risk of head injuries when exposed to all types of 
impacts” (available at: http:llwww.forcefieldheadbands.comlrationale.html, ac- 
cessed Oct. 17, 2011). The company also markets this headband specifically for use 
by young children (see: http:llwww.forcefieldheadbands.comlchildren.html, ac- 
cessed Oct. 17, 2011). 

Full90 Sports sells other “performance headguards” to protect against concussion 
in soccer. The company’s online store claims the F90 Performance Headguard’s 
“ForceBloc foam reduces impact force by up to 50 percent, meaning fewer concus- 
sions overall and a reduction of severity of injury.” The company further states that 
an unnamed “recent study” found that “college players not wearing a Full90 Per- 
formance Headguard were 2.65 times more likely to receive a concussion than play- 
ers that did.” (See http: II www.fuU90.coml products ! protect ! club ! accessed Oct. 19, 
2011 ). 

Full 90 Sports’ website also includes a product testimonial from a pro soccer play- 
er supported by a photo apparently taken moments after he collided with another 
player. Wearing Full90 headgear, the player looks at his opponent who, not wearing 
any headgear, appears injured on the ground. The quote accompanying the image 
is as follows: 

“We don’t know exactly how much [the headgear] reduced the force of [the im- 
pact] but I just thank God ... I was wearing that thing because I might not 
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be here talking to you had I not worn it. (available at http:! I www.full90.com I 
players I pro I accessed Oct. 19, 2011. See also image enclosed at end of state- 
ment.) 

Although this photo and testimonial statement may accurately convey the player’s 
honest belief in the protective properties of Full90 headgear, it is questionable 
whether there is a reasonable basis to claim that such soccer headgear actually re- 
duces the likelihood and severity of brain injury to any degree. 

Such concussion prevention claims used in advertising for a variety of children’s 
sports equipment are very concerning. Paying for a product that does not work as 
effectively as advertised is bad enough. It is far worse when a product sold for chil- 
dren’s use might actually increase the risk of brain injury due to a false sense of 
security. Enacting the Children’s Sports Athletic Equipment Safety Act would dis- 
courage companies from misleading coaches, parents, and young athletes. 

Unfortunately, one even finds similar, potentially misleading concussion claims in 
marketing for dietary supplements for children’s use. Newport Nutritionals sells 
Sports Brain Guard, a “[d]aily tri-delivery bioactive protection program” that 
“help[s] protect your brain from concussion injury” (see http: II www. sports 
hrainguard.com ! accessed Oct. 19, 2011; See also image at end of statement). Else- 
where on the website. Sports Brain Guard claims to “maximize the brain’s ability 
to heal and reduce inflammation.” While this claim may be true, it is not clear that 
there is enough scientific evidence to date to substantiate that this dietary supple- 
ment actually protects the brain from concussion. 

Moreover, the net impression of the product’s advertising may improperly convey 
the message that athletes who are concussed or recovering from the lingering effects 
of concussion can safely “stay in the game” by taking Sports Brain Guard supple- 
ments. This “stay in the game” advertising slogan, which is used throughout the 
product’s website, contrasts with the concussion safety and awareness efforts pro- 
moted by the GDC and various sports leagues. In fact, the GDC recommends that 
concussed athletes never return to sports activities “the day of the injury and until 
a health care professional, experienced in evaluating for concussion, says they are 
symptom-free and it’s OK to return to play” (see http: II www.cdc.gov ! concussion ! 
what_to_do.html, accessed Oct. 19, 2011). 

Yet, despite all this, elsewhere on the site, Newport Nutritionals also prominently 
announced on the product’s homepage that Sports Brain Guard is “Recommended 
by Dr. Joseph Maroon — Expert in head Injury treatment, Heindl Scholar in Neuro- 
science, [and] Team Neurosurgeon for the Pittsburg Steelers” (See Sports Brain 
Guard website from Feb 10, 2011. Internet Archive Wayback Machine. Available at 
http:! / web.archive.org ! web ! 20110210114509 ! http: II sportsbrainguard.com ! , 
accessed Oct. 19, 2011). In a separate webpage highlighting his expert endorsement. 
Maroon states: 

“Over the past 30 years, as a practicing neurosurgeon, I have treated thousands 
of athletes with sports related concussions — players from the NFL, NHL, NBA, 
NCAA and all the way down to kids pla 3 dng youth sports. ... I have person- 
ally recommended [this] product. Sports Brain Guard, to athletes at all levels 
following concussions.” (See http: 1 1 www.sportsbrainguard.com I maroonmsg. 
aspx, accessed Oct. 19, 2011 and see also image at end of statement) 

This kind of testimonial in support of the product from a doctor who has worked 
in the field of sports concussion is very concerning. It is seems to be intended to 
provided a level of consumer confidence in the efficacy of Sports Brain Guard sup- 
plements that does not appear to be justified by scientific data. 

Also of great concern, the product website homepage includes a “Notice to Par- 
ents” about children and concussion risk that seems to indicate that this product 
is sold for use by young athletes (See http:! ! www.sportsbrainguard.com ! , accessed 
Oct. 19, 2011; see also image at end of statement). Given the intent seems to be 
to sell for use by young athletes, it is even more important that the product adver- 
tising claims are accurate and supported by scientific evidence. 

There are undoubtedly more examples of “anti-concussion” and “concussion reduc- 
ing” products marketed for children’s use. The examples cited above, however, dem- 
onstrate that this is already a problem that could become even worse as awareness 
of sports concussion increases. As we continue to look for the best ways to tackle 
the problem of sports concussion, we should work to take false advertising out of 
the game. I hope that responsible sporting goods manufacturers and sports 
leagues — which are already working to improve concussion awareness among ath- 
letes, coaches and parents — will also join in this important effort. 

In conclusion, I want to emphasize the very positive role of sports for individuals 
and our society. Although we now know more about the dangers of concussion, we 
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must not forget how important physical activity and sports are for children. The 
CDC estimates that only 18 percent of American high school students participate 
in at least one hour of physical activity a day. That is the amount recommended 
by the Department of Health and Human Services. Among high school students in 
New Mexico, only 23 percent are getting the recommended amount of physical activ- 
ity. This could lead to negative health consequences that last a lifetime. 

We know that physically-active youth have lower rates of body fat, better cardio- 
respiratory fitness, stronger muscles and bones. They also have less anxiety, stress, 
and depression. As highlighted in HSS’s Physical Activities Guidelines for Ameri- 
cans, the bottom line is that the health benefits of physical activity far outweigh 
the risks of adverse events for almost everyone. 

So we need to encourage kids to play sports, to exercise, and to be more physically 
active. As we learn more about the dangers of concussions for young athletes, we 
can take steps to make sure sports are played more safely. 

Enclosures: 

1. Image from Easton Bell website, available at http: II www.eastonbellsports.com ! 
brands I riddell, accessed Oct. 19, 2011. 

2. Image and testimonial statement from “Riddell Revolution UPMC Media Cam- 
paign Highlights” video news release available at: http: II www.riddell.coml press 
releases upmcstudy I , accessed Jan. 6, 2011. 

3. Image of product packaging (top front) for Brain Pad Lo Pro+ junior mouth 
guard. 

4. Image of product packaging (back) for Brain Pad Lo Pro+ junior mouth guard. 

5. Image from ForceField FF Headbands website, available at http:! Iwww.force 
fieldheadbands.com, accessed Oct. 19, 2011. 

6. Image from ForceField FF Headbands website, available at http:! Iwww.force 
fieldheadbands.comlchildren.html, accessed Oct. 19, 2011. 

7. Image and testimonial statement from FuI190 Sports website, available at 
http: II www.full90.com ! players ! pro ! , accessed 10-19-11. 

8. Image from Sports Brain Guard website, available at http:! I www. sports 
brainguard.com ! purchase.aspx, accessed Oct. 19, 2011. 

9. Image of Sports Brain Guard website, “Stay in the Game with Sports Brain 
Guard.” available at http:! I www.sportsbrainguard.com I maroonmsg.aspx, accessed 
Oct. 19, 2011. 

10. Image of Sports Brain Guard website and text excerpt, “Stay in the Game 
with Sports Brain Guard.” available at http: II www.sportsbrainguard.coml maroon 
msg.aspx, accessed Oct. 19, 2011. 
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Enclosures 

1. Image from Easton Bell website, available at 

http://www.eastonbellsports.com/brands/riddell, accessed Oct. 19, 2011. 
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2. Image and testimonial statement from "Riddell Revolution UPMC Media Campaign 
Highlights" video news release available at; 

http://www.riddell.com/pressreleases_upmcstudY/, accessed Jan. 6, 2011. 



"We've had some players who have had ongoing problems with head injury, and 
we made the switch to the new [Riddell] protective headwear when it came out, 
at its inception. And these players have had no problems since then, or no 
repeated concussions." 
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3. Image of product packaging (top front) for Brain Pad Lo Pro+ junior mouth guard. Image 
enhanced for presentation. 
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4. Image of product packaging (back) for Brain Pad Lo Pro+ junior mouth guard. 
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5. Image from ForceFleld FF Headbands website, available at: 
http://www.forcefieldheadbands.com, accessed Oct. 19, 2011. 
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6. Image from ForceField FF Headbands website, available at: 
http://www.forcefieldheodbonds.com/children.btml, accessed Oct. 19, 2011. 



This comes between your child 


and a head injury. • 


, The ForceFtekI FF Headbands are lightwetgh( sports headbands that look and feel 

(i. like normal headbartds. and also reduces the impact to the head by as much as 

80% 

Rerrtember helmets should be worn for nding bikes and other human-powered 
wheels, football, lacrosse, skiing, sk^eboarding and ice-hockey Kids should not 


cause wfury The ForceField FF protectrve headband will help reduce the nsk of head I 

injunes to young children The ForceField FF headband meets the ASTM standards I 
and IS the only headband that has the EC approval that designates the headband as I 
protective headgear I 
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7. Image and testimonial statement from FullSO Sports website, available at 
http://www.full90.com/players/pro/, accessed 10-19-11. 



"1/l/e don't know exactly how much [the headgear] reduced the force of [the 
impact] but I just thank God... I was wearing that thing because I might not be 
here talking to you had I not worn it. " 
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8. Image of Sports Brain Guard website homepage, available at 
http://www.sportsbrainguard.com, accessed Oct. 19, 2011. 







20 


9. Image from Sports Brain Guard website, available at: 
http;//www.sportsbrainguard.com/purchase.aspx, accessed Oct. 19, 2011. 



Buy Sports Brain Guard 



Purchase a 30 day supply of Sports 
Brain Guard to help protect your 
brain from concussion injury and 
play your best. 


^ BUY NOW 
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10. Image of Sports Brain Guard website and text excerpt, “Stay in the Game with Sports 
Brain Guard." Available at http://www.sportsbroinguard.com/maroonmsg.ospx, accessed 
Oct. 19, 2011. 
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Neurosurgeon Dr. Joseph Maroon is an expert in diagnosing and managing 
concussions. 

He is part of the NFL's Traumatic Brain Injury Committee and has testified in front of two Congressional 
hearings, investigating concussion incidence and the prevention of concussion in professional sports. He 
is Vice Chairman of a Department of Neurosurgery, a Heindl Scholar in Neuroscience and Team 
Neurosurgeon for the Pittsburgh Steelers. He is also a consultant to many other professional and college 
teams concerning the management of concussion and spinal injuries in sports. He has published over 
250 scientific papers, and written 5 books. He was recently inducted into the Lou Holtz Hall of Fame 
along with Kareem Abdul Jabbar and Joe Montana. 

A Message from Dr. Joseph Maroon 

Over the past 30 years, as a practicing neurosurgeon, I have treated thousands of athletes with sports 
related concussions— players from the NFL, NHL, NBA, NCAA and all the way down to kids playing youth 
sports. 

When playing competitive sports, the possibility of head injuries is unfortunately part of the game. 
However, there is not a coach or parent, from Pop Warner to professional sports, anywhere in the world 
that isn't concerned with these issues. In fact, recently we have seen a major cultural shift in the 
management of concussions at all levels of sports. 

A major consequence of a concussion is inflammation of the brain and the subsequent cascade of 
biochemical events that results in brain damage. Dr. Russell Blaylock, a fellow neurosurgeon, is an 
international authority in this neuro-inflammation. 

After years of research into natural means to reduce this neuro-inflammatory process following trauma, 
he has formuiated a product with ingredients scientifically proven to help protect the brain before 
concussion and also enhance recovery following a brain injury. I have personally recommended his 
product. Sports Brain Guard, to athletes at all levels following concussions. I believe it very reasonable 
for athletes, particularly those in contact sports, to consider using this product. 


Joseph Maroon, MD 


The Chairman. Ms. Alexis Ball, I would like to call on you first. 

STATEMENT OF ALEXIS BALL, ALBUQUERQUE, NEW MEXICO 

Ms. Ball. Chairman Rockefeller and members of the Committee, 
I want to thank you for inviting me here today. 

My name is Alexis Ball, and I am a senior at the University of 
New Mexico. Concussions have greatly altered my life, and I appre- 
ciate the opportunity to take an advocacy role on concussion aware- 
ness. 

I have played soccer since I was 4, and I have always been the 
high-achieving student athlete. In high school, I was New Mexico’s 
Gatorade Player of the Year and our valedictorian. By my junior 
year in college, I was an academic all-American, captain of my 
team, and had received first team all-conference honors. 

However, for as many awards as I have accumulated, I have ac- 
crued about as many concussions. I was medically disqualified from 
playing collegiate athletics in December 2009. This decision came 
after a season of struggle, following two concussions I sustained in 
the beginning of the season. 
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The Chairman. Ms. Ball, what you are saying is so important 
and so moving and powerful that I want you to slow down just a 
tiny bit so we don’t miss a syllable. 

Ms. Ball. I am sorry. 

The Chairman. OK? 

Ms. Ball. During preseason, I was offered the opportunity to 
shadow a doctor in the ER. A man came in with a knee laceration, 
which I was not prepared to see. I fainted and hit my head. It was 
clear I had a concussion, due to the dizziness, vomiting, and sei- 
zures that followed. 

My coaches were not pleased when I called them the following 
morning, informing them of the concussion. In accordance with the 
team doctor’s requirements, I sat out for a week. After that week, 
I met with him again. He asked me the normal concussion ques- 
tions. Do you have a headache? Are you dizzy? Can you remember 
these three words? 

I was still experiencing headaches and bouts of dizziness at the 
time, but it was the week of our first game and I wanted to play. 
Thus, I supplied the necessary answers to get cleared. I played for 
about 2 weeks with minimal issues. However, in our third game, 
I took a header on the top of my head. 

I was not able to stand up and needed assistance to leave the 
field. I had sustained another concussion. I sat out for about a 
week and returned to play. However, the weeks following this con- 
cussion were horrible. I was playing terribly and simply was not 
myself. 

I was no longer able to sleep at night. I would fall asleep around 
3 o’clock in the morning after lying restlessly in my bed since 10 
p.m. the night before. I could not pay attention in any of my class- 
es. 

However, the most disturbing change was the twist in my per- 
sonality. I no longer enjoyed partaking in anything. I would go to 
practice and feel void of emotions, or I would begin crying ran- 
domly in the middle of practice. I would also sit in my room and 
stare into space, not comfortable in my own body. I did not know 
who I was anymore. 

I thought that Alexis, the high-achieving student athlete, was 
permanently gone. My mom was seriously concerned about my 
well-being and forced me to go see my doctor. I told him about all 
my struggles, and he, too, was rather concerned. 

In an effort to see what was happening, I took a neuropsych test. 
The test revealed that my visual memory was impacted. I now fall 
in the 20th percentile of all people for visual recall, and my doctor 
also explained that I was experiencing prolonged symptoms from 
the combination of the two concussions I had sustained months 
prior. 

I was shocked. My doctor and I also talked about the status of 
my future in soccer. We talked about implications for my future if 
I were to sustain another concussion. I had already accumulated 10 
concussions in about 8 years, most of which while wearing protec- 
tive headgear. 

The doctor concluded that for the safety of my future, I should 
hang up my cleats. This was a crushing blow, yet one that needed 
to be done. Ultimately, I had to separate my head from my heart. 
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Concussions are a very serious insult to your brain. People fre- 
quently claim an athlete “just sustained a concussion,” like it is no 
big deal. Too often, coaches, athletes, and parents dismiss the se- 
verity of concussions because it is not a visible injury. If an athlete 
tears their ACL or sprains their ankle, it is apparent externally 
that they are injured. This is not the case with concussions. 

A doctor or coach often cannot see the physical manifestations of 
the concussion. Moreover, many of the symptoms of post-concussion 
syndrome are not usually associated with the initial blow. I had no 
idea that my insomnia or the sadness I had felt could be correlated 
to an injury that I had sustained in the months prior, which is 
something I really want to emphasize today. 

Athletes must be aware that if they sustain a concussion, symp- 
toms can last longer than a few days, or weeks, for that matter. 
They can last a lifetime. 

Another issue athletes need to be aware of is the limited efficacy 
of headgear or helmets. I wore protective headgear since my second 
concussion in high school, per the recommendation of my trainers. 
It was supposed to be a preventive measure against concussions, 
and clearly, this did not hold true. I sustained about eight concus- 
sions since wearing that. It is essential for athletes and coaches to 
know that athletes are not free from concussions because they have 
protective headgear. 

Furthermore, I believe it is important to note that the mentality 
to return to play as quickly as possible is very prevalent in the 
world of athletics. There is a lot of pressure on athletes to just deal 
with their injuries, or they will be in jeopardy of losing their start- 
ing position or playing time. 

This cultures an environment in which it is really easy to lie 
about your symptoms, especially when it comes to concussions. I 
knew the answers needed to return to play. No one could prove 
whether I had a headache or not, so I was apt to lie. In retrospect, 
this was a very poor decision, but I did not understand the severity 
of concussions at the time. 

I continued to play much longer than I probably should have, due 
to the high number of concussions I had throughout my career. 
And I most certainly returned to play too quickly. People have only 
one brain for life. I will never regain the visual memory I once had. 
I will also not be able to regain the respect I lost while I struggled 
through my final season of soccer. 

I hope from my story you have learned that concussions and 
brain injury are not a minor injury. In order to prevent more sto- 
ries like mine, concussion awareness needs to be more prevalent 
among coaches and athletes in our society. I believe that most 
coaches and athletes do not truly understand the long-term rami- 
fications of concussions. And people also need to understand that 
wearing protective gear does not stop concussions from occurring. 

Therefore, I want to thank you again for inviting me here today 
in a step to further public education about this invisible injury. 

[The prepared statement of Ms. Ball follows:] 

Prepared Statement of Alexis Ball, Albuquerque, New Mexico 

Chairman Rockefeller, Ranking Member Hutchison, and members of the Com- 
mittee, I want to thank you for inviting me here today. My name is Alexis Ball, and 
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I am a senior at the University of New Mexico. Concussions have greatly altered 
my life. I appreciate the opportunity to take an advocacy role in concussion aware- 
ness. 

I have played soccer since I was four and have always been a high achieving stu- 
dent athlete. Throughout my career, I earned numerous academic and athletic 
awards. In high school, I was New Mexico Gatorade Player of the Year and our val- 
edictorian. By my junior year in college, I was an Academic All American, captain 
of my team, and had received First Team All Conference honors. My coaches often 
spoke of my potential to lead our team to a place that it has never been. However, 
for as many awards as I have accumulated, I have accrued about as many concus- 
sions. I sustained approximately five concussions prior to college and five concus- 
sions throughout college while wearing “protective” headgear. In fact, it was a con- 
cussion that terminated my collegiate career a year early. 

I was medically disqualified from playing collegiate athletics in December 2009. 
This decision came after a season of struggle following two concussions I sustained 
in the beginning of the season. During pre-season, I was offered the opportunity to 
shadow an ER doctor. I excitedly took the opportunity because I want to be a doctor. 
A man came in with a knee laceration that I was not prepared to see, and I fainted 
and hit my head. It was clear I had a concussion due to the dizziness, vomiting, 
and seizures that followed. 

My coaches were not so pleased when I called them the following morning inform- 
ing them of the concussion. I had already sustained three concussions at UNM, and 
no one wanted me to add any more to the list. In accordance with the team doctor’s 
requirements, I sat out for a week. However, my rest time still forced me to be 
watching practices in the blistering hot temperatures of August in New Mexico. I 
met with the sports medicine doctor a week after the concussion in order to be 
cleared to play. The doctor asked me the normal concussion questions, such as “do 
you have a headache right now?” Or “can you remember these three words?” I had 
heard these questions all too many times before. I was still experiencing headaches 
and bouts of dizziness at this time, but it was the week of our first game and my 
coaches wanted me to play. Thus, I supplied the necessary answers to get cleared. 

I played for about two weeks without many issues. I did not play well, but I was 
there. In about our third game, I took a header off the top of my head (an area of 
my head which was not covered by my head gear). I was not able to stand up and 
needed assistance to leave the field. I had sustained another concussion. I sat out 
for a week again and then returned to play. 

However, the weeks following this concussion were horrible. Not only had I lost 
my starting position, but I seemed incapable of getting it back. I was playing ter- 
ribly and simply was not myself. Many other things had changed as well. I no 
longer was able to sleep at night. I would fall asleep around 3 o’clock in the morning 
after l 3 dng restlessly in my bed since 10 o’clock at night. I could not pay attention 
in any of my classes. However, the most disturbing change was the twist in my per- 
sonality. I no longer enjoyed partaking in anything. I would go home and sit in my 
room and stare into space, not comfortable in my own body. I did not know who 
I was anymore. I would either go to practice and feel void of all emotion or begin 
crying uncontrollably randomly in the middle of it. I was lost. My teammates ini- 
tially asked if I was ok, and I would shrug my shoulders, replying weakly, “yes I’m 
fine.” 

As the weeks progressed and my pla3dng continued to deteriorate, I felt my team- 
mates distancing themselves from me. About two months into the season, I had a 
meeting with my fellow captains. They informed me that they had lost respect for 
me and felt that I was selfish by acting so introverted at practices. I was in dis- 
array, and these comments only worsened my fragile emotional state. Only my best 
friend and my parents remained by my side. I didn’t know who to be anymore. I 
thought that Alexis, the high achieving student athlete, was permanently gone. 

My mom was seriously concerned about my well-being. She e-mailed a doctor that 
she knew with her concerns and urged me to consult with him. I was very resistant 
to this idea because I felt that not sleeping and having some gloomy days were such 
silly reasons to see the doctor. I finally went and talked to him. I told him all about 
my struggles, and he was rather concerned. In an effort to see what was happening, 
I took a neuropsychology test. The test revealed that my visual memory was im- 
pacted. I now fell in the 20th percentile of all people for visual recall. My doctor 
informed me that I was experiencing prolonged symptoms from the combination of 
the two concussions I sustained months prior. I was shocked. 

My doctor and I talked about the status of my future in soccer. We discussed the 
numerous concussions I have had throughout my soccer career. I had accumulated 
10 concussions in about 8 years. We also talked about the implications for my future 
if I were to sustain another one. The doctor concluded that for the safety of my fu- 
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ture, I should hang up my cleats. It was a crushing blow, yet one that needed to 
be done. Ultimately I had to separate my head from my heart. 

Concussions are a very serious insult to your brain. People frequently claim an 
athlete Just sustained a concussion, like it is no big deal. Too often coaches, athletes, 
and parents dismiss the severity of concussions because it is not a visible injury. 
If an athlete tears their ACL or sprains their ankle, it is apparent externally that 
they are injured. This is not the case with concussions. A doctor or coach often can- 
not see the physical manifestations of a concussion. Moreover, many of the symp- 
toms of post-concussion syndrome are not easily associated with the initial blow. I 
had no idea that my insomnia or the sadness I had felt could be correlated to an 
injury that I had sustained months prior. That is one message that I want to em- 
phasize today. Athletes who have had concussions must be aware that symptoms 
can last longer than a few days or weeks. They can last for months and in some 
cases for life. 

Another issue athletes need to be aware of is the limited efficacy of head gear or 
helmets. I wore protective head gear since my second concussion in high school per 
the recommendation of my trainer. It was supposed to be a preventative measure 
against concussions. Clearly this gear did not prevent me from sustaining further 
concussions. It is essential for coaches and athletes to know that athletes are not 
free from concussions because they have protective head gear. 

Furthermore, I believe it is also important to note that the mentality to return 
to play as quickly as possible is very prevalent in the world of high school and colle- 
giate athletics. There is a lot of pressure on athletes to just deal with their injuries 
or they will be in jeopardy of losing their starting position or pla3dng time. This cul- 
tures an environment in which it is really easy to lie about your symptoms, espe- 
cially when it comes to concussions. I knew the test questions and the answers 
needed to return to play. No one could prove whether I had a headache or not, so 
I was apt to lie. In retrospect, this was a very poor decision, but I did not under- 
stand the severity of concussions at the time. I also believe that most coaches and 
athletes do not truly understand the long term ramifications of concussions. I con- 
tinued to play much longer than I probably should have due to the high number 
of concussions I had throughout my entire career. I most certainly returned to play 
too quickly. People only have one brain for life. It is not something that can be re- 
paired via surgery like most other injuries. I will never regain the visual memory 
I once had. I also will not be able regain the respect I lost while I struggled through 
my final season of soccer. 

Concussions adversely impacted my life. I hope from my story you have learned 
that concussions and brain injury are not a minor injury. In order to prevent more 
stories like mine, concussion awareness needs to be more prevalent among coaches 
and athletes in our society. People need to understand that wearing protective gear 
does not stop concussions from occurring. Therefore, I want to thank you again for 
inviting me here today in a step to further public education about this invisible in- 
jury. 

The Chairman. Thank you. You did extremely well. 

Mr. Steven Threet, who is a student at Arizona State University, 
was a quarterback and is still there. A starting quarterback, but 
you are still associated 

Mr. Threet. Yes, sir. 

The Chairman. Working with the team? 

Mr. Threet. Yes, I am coaching with the team. Yes. Yes, sir. 

The Chairman. OK. We welcome you. 

STATEMENT OF STEVEN THREET, TEMPE, ARIZONA 

Mr. Threet. Thank you. Chairman Rockefeller and the other 
Committee members, for inviting me. 

It is a great honor to be speaking here on a topic that has 
changed my life, and I am happy to help raise awareness about 
such a critical issue in both male and female sports. Dealing with 
concussions can be a very difficult process for the injured player 
and their family. So it is exciting for me to see such a prestigious 
and capable group of individuals who are willing to learn more in 
an effort to help better educate and protect all athletes. 
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Throughout my playing career, I faced a multitude of injuries. 
However, none caused more confusion, both literally and figu- 
ratively, at the time they occurred than concussions. Each of the 
four documented concussions that I experienced were unique in the 
way in which they occurred. 

I sustained concussions from hits directly to my head by another 
player, from my head hitting the ground, and also as a result of 
consecutive impacts on separate plays. While my symptoms were 
often similar — they ranged from slight dizziness and blurred vision 
to extreme light sensitivity and constant headache — the severity of 
my symptoms had no recognizable pattern. 

In two of the cases, I returned to play 1 week after the injury 
I sustained. In one instance, it only took me 2 weeks to recover. 
However, my final concussion I suffered on November 26, 2010, 
and the resulting symptoms were the reason that I decided to end 
my football playing career. 

During my playing days, brain injury was never a major concern 
to me. After my first concussion, which happened on the last play 
of a high school game senior season, I was able to start the next 
game. It was not until my symptoms became serious that my atti- 
tude about the injury changed. 

At the time when I decided to retire, I saw my decision simply 
as the right one to make. However, in the aftermath, it has become 
apparent to me that my decision can also be seen as an example 
of how dangerous brain injury is. 

I want to make it clear that my goal in speaking is not to deter 
athletes from competing. I only wish that they acknowledge the se- 
riousness of brain injury and respect the process that comes with 
the recovery. 

In all sports, a certain aggressive mentality is required to be suc- 
cessful. The passion and intensity a football player relies on is an 
example of this, and it is what I think makes the game beautiful. 
As a former quarterback at premier college football programs, I 
know the importance of and took pride in being physically and 
mentally tough, outworking my opponent and leaving it all on the 
field, and playing through injury. 

However, athletes must understand that a mild brain injury is 
not a mild shoulder separation. It is not an injury to be played 
through. They must understand that playing through a brain in- 
jury is not a sign of toughness, but it is a sign that says athletes 
are still uninformed on the topic. 

Statistics have recently revealed that about 40 percent of ath- 
letes who have sustained a concussion returned to play too early 
and that up to 50 percent of concussions go unnoticed. This makes 
me believe that the only focus should be to create an open dialogue 
between athletes, coaches, doctors, and families that address the 
seriousness of brain injuries in athletics and the need for a full re- 
covery before we return to play. 

I know it is possible to decrease those statistics, and I also know 
progress on this issue is already being made, and many states have 
passed legislation dealing with concussion protocols. Unfortunately, 
there is no brain brace. There is no concussion-proof helmet or 
magic pill for immediate recovery. However, I believe there is a 
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misunderstanding about concussion prevention and treatment 
within the athlete cohort, as well as the general public. 

For example, a football helmet is often thought of as a brain pro- 
tector when, in reality, it is designed to protect the bone structure 
of the individual and not the brain. If the helmet could guarantee 
concussion prevention, I would still be playing football. 

Once again, I would like to thank you for the opportunity, but 
more importantly, thank you for taking the time to learn and show 
your support for this issue today. And I look forward to the future 
progress that I know can and will be made on the topic. 

Thank you. 

[The prepared statement of Mr. Threet follows:] 

Prepared Statement of Steven Threet 

First I would like to thank Chairman Rockefeller and the other committee mem- 
bers for inviting me. It is a great honor to be here speaking on a topic that has 
changed my life and I am happy to help raise awareness about such a critical issue 
in both male and female sports. Dealing with concussions can be a very difficult 
process for the injured person and their family; so it is exciting for me to see such 
a prestigious and capable group of individuals who are willing to learn more in an 
effort to better educate and protect all athletes. 

Throughout my playing career I faced a multitude of injuries. However, none 
caused more confusion both literally and figuratively at the time that they occurred 
than concussions. Each of the four documented concussions that I experienced were 
unique in the way in which they occurred. I have sustained concussions from hits 
directly to my head by another player, from my head hitting the ground, and also 
as a result of consecutive impacts on separate plays. While my symptoms were often 
similar, they ranged from slight dizziness and blurred vision to extreme light sensi- 
tivity and a constant headache. The severity of my symptoms had no recognizable 
pattern. In two of the cases I was cleared and played without problem one week 
after I sustained a concussion. In one instance I returned to play two weeks after 
the injury. However the most severe symptoms were a result from my last concus- 
sion, which I suffered on November 26, 2010. Those symptoms ultimately led to my 
decision to end my football playing career. 

During my playing days, brain injury was never a major a concern to me. After 
my first concussion, which happened on the last play of a high school game my sen- 
ior year, I was able to start the next game. It was not until my symptoms became 
serious that my attitude about the injury changed. At the time when I decided to 
retire, I saw my decision simply as the right one to make. However, in the after- 
math it has become apparent to me that my decision can also be seen as an example 
of how dangerous brain injuries can be. I want to make it clear that my goal in 
speaking is not to deter athletes from competing. I only wish that they acknowledge 
the seriousness of a brain injury and respect the process that comes with recovery. 

In all sports a certain aggressive mentality is required to be successful. The pas- 
sion and intensity football players rely on is an example of this; and what makes 
the game beautiful. As a former quarterback at premier college football programs 
I know the importance of and took pride in being physically and mentally tough, 
out working my opponent, leaving it all on the field, and playing through injury. 
However, athletes must understand that a mild brain injury is not a shoulder sepa- 
ration. It is not an injury to be played through. They must understand that playing 
through a brain injury is NOT a sign of toughness, but it is a sign that says athletes 
are still uninformed. 

Statistics recently revealed that about 40 percent of athletes who have sustained 
a concussion return to play too early and that 50 percent of concussions go unno- 
ticed. This makes me believe that the only focus should be to create an open dia- 
logue between athletes, coaches, doctors, and families that addresses the seriousness 
of brain injuries in athletics and the need for a full recovery before returning to 
play. I know it is possible to decrease those statistics. I also know progress on this 
issue is already being made and many states have already passed legislation dealing 
with concussion protocols. 

Unfortunately, there is no brain brace, concussion proof helmet, or magic pill for 
immediate recovery. However I believe THERE IS a misunderstanding about con- 
cussion prevention and treatment within the athlete cohort as well as the general 
public. For example, a football helmet is often thought of as a brain protector. How- 
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ever, it is designed to protect the bone structure of the head, not the brain itself 
If a helmet could guarantee protection from concussions, I would still be playing 
football. 

Once again thank you for this opportunity but more importantly thank you for 
taking the time to learn and show your support for this issue here today. I look for- 
ward to the future progress that I know can and will be made. 

The Chairman. Thank you very, very much. 

And you talk about an elite program. You are exactly right. You 
are exactly right. 

Dr. Kutcher, bring us some Michigan and NeuroSport wisdom. 

STATEMENT OF JEFFREY S. KUTCHER, MD, 
ASSOCIATE PROFESSOR, UNIVERSITY OF MICHIGAN, 
DEPARTMENT OF NEUROLOGY; DIRECTOR, MICHIGAN 
NEUROSPORT; CHAIR, SPORTS NEUROLOGY SECTION, 
AMERICAN ACADEMY OF NEUROLOGY 

Dr. Kutcher. I will do my best, sir. 

Chairman Rockefeller, members of the Committee, and distin- 
guished guests, it is my distinct honor to join you today. I am ex- 
tremely grateful to be given the opportunity to provide my testi- 
mony. 

My name is Jeffrey Kutcher. I am a sports neurologist and team 
physician at the University of Michigan. Since 2005, I have been 
the director of Michigan NeuroSport, University of Michigan’s com- 
prehensive academic sports neurology program. 

Our program provides clinical care for athletes of all ages and 
abilities, conducts clinical and basic science research on sports con- 
cussion, provides education to athletes, parents, coaches, adminis- 
trators, and healthcare providers. In my clinical practice, I care for 
athletes at the time of injury, through the return-to-play process, 
over the course of their seasons, their careers, and after they retire. 

Since 2009, I have also been the Chair of the Sports Neurology 
Section of the American Academy of Neurology. The American 
Academy of Neurology is dedicated to the neurological care of ath- 
letes at all levels and is a leading voice in the arena of sports con- 
cussion. 

I am currently co-leading the academy’s effort to produce an evi- 
dence-based clinical practice guideline on sports concussion, an ef- 
fort that includes the critical review and grading of every academic 
paper ever published on sports concussion. 

Also pertinent to this topic, I have recently been named the di- 
rector of the National Basketball Association’s concussion program, 
and I also consult for the National Hockey League Players Associa- 
tion. 

Clearly, the issue of sports concussion has been gaining signifi- 
cant public and Government interest over the past several years. 
A majority of this interest has been focused on those athletes al- 
ready in the spotlight, the ones who play our professional contact 
sports. 

While these athletes are experiencing the greatest doses of head 
impact over their lifetimes, they represent only a small fraction of 
the population at risk of being injured, which is why I am encour- 
aged that today’s hearing is focusing on the protective equipment 
being used by all athletes, regardless of level of play, age, or gen- 
der. 
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It is a common misconception that concussion is a problem seen 
only in males. As Ms. Ball has demonstrated, concussions occur in 
females as well, with some data suggesting that concussion inci- 
dence is actually higher in females when compared to males play- 
ing similar sports. 

Concussion is an injury that occurs at every age, at every level 
of play. Up to 3.8 million concussions are estimated to occur in the 
United States each year from sports and recreational activities, and 
the majority of those occur in our youth. 

There is great uncertainty and great concern regarding the no- 
tion of possible long-term effects from concussion, especially on the 
pediatric population, which may be at even greater risk given the 
ongoing development of the pediatric brain. 

So what is a concussion? I will spend a moment just describing 
that in my own words. It is an injury to the brain that occurs when 
the brain moves fast enough or suddenly enough to disrupt the nor- 
mal electrical function of its component cells. 

Given that the brain is floating in fluid inside of the skull and 
that the head can act as a pendulum when the body is struck, 
movements of the brain significant enough to cause concussion can 
occur with or without a direct blow to the head. As long as the 
skull and thus the brain inside of it is accelerated or decelerated 
with enough force, the normal processes of the brain may be com- 
promised. 

The resulting concussion can take on many different forms, but 
typically includes transient disorientation, slowed thinking, mem- 
ory difficulties, or other signs of brain dysfunction. Symptoms such 
as headache, nausea, and sensitivity to light are also quite com- 
mon. 

Concussions cannot be diagnosed by any test. That is extremely 
important to remember. It is a diagnosis that can only be made 
after a careful clinical evaluation performed by a healthcare profes- 
sional, and preferably one with training and experience caring for 
brain injuries. 

It is important to realize that concussion is not the only brain 
injury that can occur from head trauma. Emergent injuries, such 
as bleeding in or around the brain or skull fracture, can occur any- 
time an athlete or an object is moving quickly in the field of play. 

On the other side of the spectrum, there is emerging evidence — 
brought forth by Dr. McKee, for example with some of her excellent 
work — that forces from multiple impacts that may not even 
produce concussion may be having potentially negative long-term 
health effects on athlete’s brains. 

Helmets have an extremely important role to play in head injury 
prevention. Without them, the potential for serious injury would 
make many of our sports and recreational activities unacceptably 
risky. In this way, helmets are extremely effective pieces of equip- 
ment. 

With the introduction of hard-shell helmets, for example, skull 
fractures from playing football have essentially been eliminated. 
What helmets do not do well is significantly slow down the con- 
tents of the skull when the head is struck or moved suddenly. 

Since concussions occur not as a result of the forces experienced 
by the skull, but by those experienced by the brain, it is extremely 
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unlikely that any helmet can be designed that will prevent concus- 
sions to the same significant degree that they have been shown to 
prevent skull fractures. 

Currently, there are no convincing data in the published medical 
literature that show any particular helmet being better than any 
other at preventing sports concussion. Such data is hard to collect, 
grant you, for two main reasons. 

First, given the many variables that exist in the athletic popu- 
lation and the varied exposure to impacts, it is extremely difficult 
to perform a randomized, controlled clinical trial on similar popu- 
lations of athletes. Second, given that concussion is a clinical diag- 
nosis with no available reference standard or diagnostic test, any 
study of concussion is significantly limited by the ambiguity of the 
very clinical outcome that is being studied. 

For these same reasons, there are no published data supporting 
the idea that other types of protective equipment, such as mouth 
guards or soccer headbands, prevent concussion. Moreover, in 
sports such as soccer, where protective headgear is the exception 
rather than the rule, I have seen the use of headgear result in ath- 
letes altering their playing style in the wrong direction as their 
newfound sense of protection encourages more physically aggres- 
sive play. 

Every week, I am asked in my clinic by patients, parents, and 
coaches about the claims they hear and what equipment they 
should buy to prevent concussions. The simple truth is that no cur- 
rent helmet, mouth guard, headband, or other piece of equipment 
can significantly prevent concussions from occurring. They occur as 
the result of the nature of our sports. 

Concussion prevention is much more about teaching proper tech- 
nique, playing by the rules, and limiting the overall dose of im- 
pacts. The potential harm that I see caused by products that claim 
to prevent concussion when they do not is far more than simply the 
financial harm of paying more for something that isn’t likely to 
work as claimed. It is the harm that comes from having a false 
sense of security, from not understanding how the injury occurs, 
and what can actually be done to prevent it. 

The public deserves to know that equipment has a significant, 
but inherently limited ability to prevent concussion. There is still 
a tremendous amount yet to be learned about the nature of concus- 
sions and their possible effects on brain health. In the interim, I 
am deeply encouraged by today’s hearing and honored to be in- 
cluded in the efforts of the Committee as we work together for the 
safety of our athletes. 

Thank you. 

[The prepared statement of Dr. Kutcher follows:] 

Prepared Statement of Jeffrey S. Kutcher, MD, Associate Professor, 

University of Michigan, Department of Neurology; Director, Michigan 

NeuroSport; Chair, Sports Neurology Section, American Academy of Neu- 
rology 

Chairman Rockefeller, members of the Committee, and distinguished guests, it is 
my distinct honor to join you today and I am extremely grateful to be given this 
opportunity to provide my testimony. 

My name is Jeffrey Kutcher. I am a sports neurologist and team physician at the 
University of Michigan. Since 2005, I have been the Director of Michigan 
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NeuroSport, the University of Michigan’s comprehensive academic program in 
sports neurology. The NeuroSport program provides clinical care for athletes of all 
ages and abilities, conducts clinical and basic science research on sports concussion 
and other issues in sports neurology, and provides education to athletes, parents, 
coaches, administrators, and health care providers. My experience allows me to 
speak directly to the complete spectrum of athletes that experience sports-related 
brain injuries. I care for athletes at the time of their injury, over the course of their 
season, their career, into their retirement, and beyond. 

Since 2009, I have also been the Chair of the Sports Neurology Section of the 
American Academy of Neurology. The American Academy of Neurology, the world’s 
largest professional association of neurologists, is dedicated to the neurological care 
of athletes at all levels by optimizing clinical practice, research, and education, and 
is a leading voice in the arena of sports concussion. I am currently co-leading the 
American Academy of Neurology’s effort to produce a meaningful, evidence-based, 
clinical practice guideline on sports concussion, an effort that includes the critical 
review and grading of every academic paper published on sports concussion. Also 
pertinent to this topic, I am the Director of the National Basketball Association’s 
Concussion Program and a consultant to the National Hockey League Players’ Asso- 
ciation. 

The Scope of the Problem 

Clearly, the issue of sports concussion has been gaining significant public and gov- 
ernment interest over the past few years. Fueled by increasing awareness of pos- 
sible long-term effects from head injuries, the majority of the media coverage has 
focused on those athletes already in the spotlight, the ones who play our profes- 
sional contact sports. While these athletes are experiencing the greatest doses of 
head impact over their lifetimes, they represent only a very small fraction of the 
population at risk of being injured. That is why I am encouraged that today’s hear- 
ing is focusing on the protective equipment being used by all athletes, regardless 
of level of play, age, or gender. 

It is a common misconception that concussion is a problem seen only in males. 
Concussions occur in females as well, with some data suggesting that concussion in- 
cidence is higher in females when compared to males playing similar sports. Concus- 
sion is an injury that occurs at every age and at every level of play. Up to 3.8 mil- 
lion concussions are estimated to occur in the United States each year from sports 
and recreational activities, and the majority of these occur in our youth. There is 
great uncertainty, and with it significant concern, regarding the notion of possible 
long-term effects from concussion, especially on the pediatric population, which may 
be at even greater risk given the ongoing development of the pediatric brain. 

What is Concussion? 

Simply put, concussion is an injury to the brain. It occurs when the brain moves 
fast enough, and suddenly enough, to disrupt the normal electrical function of its’ 
component cells. Given that the brain is floating in fluid inside of the skull, and 
that the head can act as a pendulum when the body is struck, movements of the 
brain significant enough to cause concussion can occur with or without a direct blow 
to the head. As long as the skull, and thus the brain inside of it, is accelerated or 
decelerated with enough force, the normal processes of the brain may be com- 
promised. The resulting concussion can take on many different forms, but typically 
includes transient disorientation, slowed thinking, memory difficulties, or other 
signs of brain dysfunction. Symptoms, such as headache, nausea, and sensitivity to 
light are also quite common. I should also note that a loss of consciousness is rel- 
atively rare in concussion, occurring in less than 10 percent of cases. Concussion 
cannot be diagnosed by any one test. It is a diagnosis that can only be made by 
a careful clinical evaluation performed by a health care professional, and preferably 
one with training and experience caring for brain injuries. 

It is important to realize that concussion, as defined above, is not the only brain 
injury that can occur from head trauma. More acutely serious or emergent injuries, 
such as bleeding in or around the brain or a skull fracture, can occur anytime an 
athlete or an object is moving quickly in the field of play. On the other side of the 
spectrum, there is emerging evidence that forces from multiple impacts that are not 
significant enough to result in a concussion may have potentially negative effects 
on long-term brain health. 

Equipment Limitations 

Helmets have an extremely important role to play in head injury prevention. 
Without them, the potential for bone fracture or intracranial injury would make 
many of our sports and recreational activities unacceptably risky. In this way, hel- 
mets are extremely effective pieces of equipment. With the introduction of hard-shell 
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helmets, for example, skull fractures and resulting deaths from plajdng football 
have essentially been eliminated. What helmets do not do well is significantly slow 
down the contents of the skull when the head is struck or moves suddenly. Since 
concussions occur not as a result of the forces experienced by the skull, but by those 
experienced by the brain, it is extremely unlikely that any helmet can be designed 
that will prevent concussions to the same significant degree that they have been 
shown to prevent skull fractures. 

Currently, there is no data in the published medical literature that shows any 
particular helmet being better than any other at preventing sports concussions. 
Such data is hard to collect for two main reasons: First, given the many variables 
that exist in the athletic population and the varied exposure to impacts, it is ex- 
tremely difficult to perform a randomized, controlled, clinical trial on similar popu- 
lations of athletes. Second, given that concussion is a clinical diagnosis, with no 
available reference standard or diagnostic test, any study of concussion is signifi- 
cantly limited by the ambiguity of the very clinical outcome that is being studied. 

For these same reasons, there are no published data supporting the idea that 
other types of protective equipment, such as mouthguards or soccer headbands, pre- 
vent concussion. Moreover, in sports such as soccer, where protective headgear is 
the exception rather than the rule, I have seen the use of headgear result in ath- 
letes altering their playing style in the wrong direction, as their newfound sense of 
protection encourages more physically aggressive play. 

While clinical data that speaks to concussion prevention is hard to generate, there 
are many extremely well performed laboratory studies that provide excellent data 
on the amount of force a helmet allows to get through to a model brain in a mechan- 
ical head. This does not mean that these data can be used to construct an estimate 
of concussion risk. Concussions do not occur at a particular force threshold. They 
occur across a wide range of forces and are dependent on the complex and variable 
physiological nature of each individual’s brain. 

The Potential Harm of Misinformation 

With the increased public awareness of an injury that occurs frequently in chil- 
dren and may produce significant negative long-term health outcomes, it is not sur- 
prising that the marketplace for products designed to prevent concussions is a busy 
one. Every week I am asked by patients, parents, and coaches about the claims they 
hear and what equipment they should buy to prevent concussions. I wish there was 
such a product on the market. The simple truth is that no current helmet, 
mouthguard, headband, or other piece of equipment can significantly prevent con- 
cussions from occurring. They occur as the result of the nature of sports. Concussion 
prevention is much more about teaching proper technique, playing by the rules, and 
limiting the overall dose of impacts. Preventing bad outcomes and long-term dam- 
age, meanwhile, is clearly about recognizing the injury when it occurs, removing 
that athlete from participation, and allowing for appropriate recovery before they re- 
turn. 

The potential harm that I see being caused by products that claim to prevent con- 
cussion when they do not is far more than simply the financial harm of paying more 
for something that isn’t likely to work as claimed. It is the harm that comes from 
having a false sense of security, from not understanding how the injury occurs and 
what can actually be done to prevent it. This issue is a growing public concern, and 
rightly so. The public deserves to know that equipment has a significant, but inher- 
ently limited, ability to prevent concussions. For the health of all athletes, we must 
see that each player, parent, and coach becomes educated on concussion, including 
the use of proper technique, the need for reporting the injury, and the importance 
of allowing for a full recovery before returning. 

There is still a tremendous amount yet to be learned about the nature of concus- 
sions and their possible effects on brain health. In the interim, I am deeply encour- 
aged by today’s hearing and honored to be included in the efforts of the Committee 
as we work together for the safety of our athletes. 

The Chairman. Thank you very much, Doctor. 

And can we go on now to Dr. McKee? 
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STATEMENT OF ANN C. McKEE, MD, PROFESSOR OF 
NEUROLOGY AND PATHOLOGY, BOSTON UNIVERSITY SCHOOL 
OF MEDICINE; DIRECTOR, VISN-1 NEUROPATHOLOGY 
LABORATORY FOR THE NEW ENGLAND VETERANS AFFAIRS 
MEDICAL CENTERS; DIRECTOR, BRAIN BANKS FOR 

THE BOSTON UNIVERSITY ALZHEIMER’S DISEASE CENTER, 
FRAMINGHAM HEART STUDY, AND CENTENARIAN STUDY; 

CO-DIRECTOR, CENTER FOR THE STUDY OF TRAUMATIC 
ENCEPHALOPATHY 

Dr. McKee. Chairman Rockefeller and members of the Com- 
mittee, thank you for the invitation to testify today on sports con- 
cussions and their consequences. 

My name is Dr. Ann McKee. I am a Professor of Neurology and 
Pathology at Boston University’s School of Medicine, and I direct 
the neuropathology laboratory for the New England Veterans Af- 
fairs Medical Center at the Boston VA. 

I am also Co-Director for the Center for the Study of Traumatic 
Encephalopathy. My testimony today reflects my professional opin- 
ion. I am not speaking officially on behalf of the Department of 
Veterans Affairs. 

Mild traumatic brain injury, or concussion, is a temporary state 
of neurologic dysfunction resulting from forces on the brain — accel- 
eration, deceleration, lateral and rotational forces. Subconcussion is 
caused by these same type of forces, but the forces are milder, and 
no symptoms are produced. 

In all of these conditions, concussion or subconcussion, the brain 
looks normal after the injury, and there is no detectable damage 
on routine neuroimaging, such as CT scan or MRI, which is why 
these injuries are sometimes considered invisible. However, the ac- 
celeration, deceleration, rotational forces cause the brain to move 
rapidly within the skull, and the brain, which is firm, but gelat- 
inous, is stretched and deformed by these forces. And as the brain 
as a whole is deformed, there is also stretch and strain of the indi- 
vidual nerve cells and support cells within the brain. 

The brain abnormalities associated with concussion and sub- 
concussion occur at the microscopic, cellular, molecular, and meta- 
bolic levels. If an athlete returns to play before the symptoms re- 
solve, the athlete risks developing post-concussive syndrome and 
second impact syndrome, or SIS, a rare, but often fatal condition. 

In addition, repetitive mild concussive injury can trigger a pro- 
gressive deterioration of the brain called “chronic traumatic 
encephalopathy.” Chronic traumatic encephalopathy is a progres- 
sive neurodegeneration that evolves slowly over decades and usu- 
ally does not become apparent until many years after the player 
has retired from the sport. 

CTE is triggered by repetitive concussive injuries superimposed 
on a brain that has not healed from a previous injury. This is why 
concussion awareness is so critical and why proper diagnosis and 
management of concussion, allowing the brain to completely rest 
and recover after an injury, is so important in youth sports. 

The Chairman. Perhaps even more so on the part of very rel- 
atively young children whose brains are still growing? 

Dr. McKee. Absolutely. 

The Chairman. They are still playing football, other things. 
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Dr. McKee. Right. The youth or immature brain is more suscep- 
tible to concussive injuries than the mature adult brain. Children 
and young adults recover more slowly from a concussion. Youth 
athletes are also more at risk for concussion due to their 
disproportionally large head size compared to body size and the 
weakness of their neck musculature. 

Furthermore, young athletes are uniquely susceptible to second 
impact syndrome, which has only been reported in athletes under 
the age of 24 and most often under the age of 18. Second impact 
syndrome occurs when a young athlete sustains an initial head in- 
jury, then suffers a second head injury before the symptoms associ- 
ated with the first impact have cleared. 

Typically, the athlete returns to play too early and receives a sec- 
ond blow to the head, which may be remarkably minor. The af- 
fected athlete may appear stunned at first, but in the next few sec- 
onds to minutes, the athlete collapses to the ground, semi-coma- 
tose, and the outcome is often fatal or associated with severe and 
permanent disability. 

Since 2008, as Director of the Center for the Study of Traumatic 
Encephalopathy Brain Bank, I have diagnosed chronic traumatic 
encephalopathy in the brains of 58 athletes and other individuals, 
which is more than double the history of the world’s experience 
with this condition. I have diagnosed CTE in 40 football players, 
and that includes professional football players, college football play- 
ers, as well as high school football players, 5 hockey players, and 
15 military veterans. 

Chronic traumatic encephalopathy causes changes in behavior 
and personality. In particular, individuals with CTE become more 
irritable, angry, or aggressive. They develop mood changes, such as 
depression, and sometimes become suicidal, and develop drug and 
alcohol abuse. As the disease progresses, they develop short-term 
memory loss, which leads to increasing cognitive impairment and 
ultimately dementia and, in some cases, parkinsonism. 

Pathologically, CTE is caused by a buildup of a protein called 
tau. It forms neurofibrillary tangles within the brain. Under nor- 
mal circumstances, this abnormal tau protein is found in only lim- 
ited quantities, but in CTE, there is a striking buildup of this pro- 
tein, even at young ages. 

For example, advanced chronic traumatic encephalopathy was 
found in the brain of Dave Duerson, a former defensive back for 
the Chicago Bears. Dave Duerson began playing football at age 8 
and experienced more than 10 concussions in his 11-year NFL ca- 
reer. After retiring from the NFL, he was very successful and had 
a loving family and four children. 

At the age of 46, he experienced financial difficulties and the dis- 
solution of his marriage. He became hot-tempered, physically and 
verbally abusive. He developed memory lapses, mood swings, and 
piercing headaches. And on February 17, 2011, he killed himself in- 
side his Florida apartment. He left instructions to donate his brain 
to my laboratory, and my examination showed that he was suf- 
fering from moderately severe CTE, even though he was only 50 
years old. 

Another example is Owen Thomas, a defensive end for the Uni- 
versity of Pennsylvania who played football since age 9. One day 
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in the spring of 2010, he called his parents and told them he was 
stressed by school and having trouble with several of his courses. 
And 2 days later, he hanged himself in his off-campus apartment. 

When I looked at Owen’s brain, I saw unmistakable changes of 
early GTE. In fact, if you compare the brain of Owen Thomas to 
the brain of Dave Duerson, there was remarkably similar, although 
milder pathology, suggesting that if Owen Thomas had lived an- 
other 30 years, his GTE would have progressed to the advanced 
stage demonstrated by Dave Duerson. 

I have recently had the opportunity to study the brain of a 17- 
year-old high school football player. He suffered a concussion 3 
weeks before the day of his death and had recently been cleared 
to return to play. During the game, he intercepted a pass, was 
tackled, and hit the ground. As he walked to the bench, he com- 
plained of a severe headache, then collapsed to the ground, uncon- 
scious. He died the following day. 

Neuropathologic examination showed a thin subdural hemor- 
rhage consistent with SIS and very early changes of GTE. He is the 
youngest player ever diagnosed with changes of GTE. 

I have now examined the brains of 58 individuals with GTE, and 
I have found early GTE in college and high school players, includ- 
ing players as young as 17 and 18. We know that GTE is a 
neurodegeneration associated with repeated concussive injury that 
usually occurs in an individual’s teens and 20s. 

We know that once GTE is triggered, the neurodegeneration pro- 
gresses slowly over decades to involve widespread degeneration of 
many brain structures. We know that the symptoms of GTE are 
subtle and begin in mid life with personality and behavioral 
changes, including irritability, short fuse, depression, suicidal idea- 
tions, impulsivity, and memory loss. We know there is a slow dete- 
rioration that progresses to dementia and parkinsonism. 

However, there are many things that we do not understand 
about GTE. We do not understand or we do not know the exact in- 
cidence and prevalence of this disorder, even though we now clearly 
understand that this disease exists, and it is surprisingly common. 

What factors determine who will develop GTE? How many con- 
cussions, how many subconcussive injuries, how close together the 
injuries, how severe, and at what age? All of these are aspects of 
the disease that are unknown at this time. 

Importantly, we do not know how to diagnose this disease in liv- 
ing individuals, how to stop its progression, or how to reverse its 
course. But we can make important changes to prevent this disease 
from developing in young athletes, and those changes include un- 
derstanding what a concussion is, recognition of concussion when 
it occurs, and proper medical management of concussion after it 
happens. 

We can also teach our young athletes to play smart and keep 
their head out of the game as much as possible. Rule changes to 
protect athletes from dangerous styles of play, rule enforcement, 
and player and coach education will go a long way toward reducing 
the frequency of concussion and subconcussion. 

With these changes in the way that sports are played, continued 
education, increased scientific interest and research into the mech- 
anisms of GTE pathogenesis, and the development of diagnostic 
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tools and therapeutic strategies to interrupt this disease progres- 
sion, we can make enormous improvements to protect the mental 
health of millions of young athletes and military service members 
for many years to come. 

Thank you. 

[The prepared statement of Dr. McKee follows. In addition to her 
written testimony, Dr. McKee submitted three articles:] 

Brandon E. Gavett, PhD, Robert A. Stern, PhD, and Ann C. McKee, MD, “Chronic 
Traumatic Encephalopathy: A Potential Late Effect of Sport-Related Concussive and 
Subconcussive Head Trauma,” Clinical Sports Medicine 30 (2011) 179-188 

Daniel H. Daneshvar, MA, Christine M. Baugh, AB, Christopher J. Nowinski, BA, 
Ann C. McKee, MD, Robert A. Stern, PhD, Robert C. Cantu, MD “Helmets and 
Mouth Guards: The Role of Personal Equipment in Preventing Sport-Related Con- 
cussions,” Clinical Sports Medicine 30 (2011) 145-163 

Ann C. McKee, MD, Robert C. Cantu, MD, Christopher J. Nowinski, AB, E. Tessa 
Hedley-Whyte, MD, Brandon E. Gavett, PhD, Andrew E. Budson, MD, Veronica E. 
Santini, MD, Hyo-Soon Lee, MD, Caroline A. Kubilus, and Robert A. Stern, PhD, 
“Chronic Traumatic Encephalopathy in Athletes: Progressive Tauopathy After Re- 
petitive Head Injury,” Journal of Neuropathology and Experimental Neurology Vol. 
68, No. 7, July 2009, pp. 709-735 


Prepared Statement of Ann C. McKee, MD, Professor of Neurology and 
Pathology, Boston University School of Medicine; Director, VISN-1 
Neuropathology Laboratory for the New England Veterans Affairs 
Medical Centers; Director, Brain Banks for the Boston University 
Alzheimer’s Disease Center, Eramingham Heart Study, and Centenarian 
Study; Co-Director, Center for the Study of Traumatic Encephalopathy 

Mr. Chairman and Members of the Committee: 

Thank you for the invitation to testify today on sports concussions and their con- 
sequences. My name is Dr. Ann McKee. I am a Professor of Neurology and Pathol- 
ogy at Boston University School of Medicine and I am the Director of the 
Neuropathology Laboratory for the New England Veterans Affairs Medical Centers 
at the Boston VA Medical Center. I also direct the Brain Banks for the Boston Uni- 
versity Alzheimer’s Disease Center, the Framingham Heart Study, and the Cente- 
narian Study, and I am a co-director for the Center for the Study of Traumatic 
Encephalopathy at Boston University. My testimony today reflects my professional 
opinion; I am not speaking officially on behalf of the Department of Veterans Af- 
fairs. 

I received my medical degree in 1979, and I am board certified in both Neurology 
and Neuropathology. I have broad experience in neuropathology of neurological dis- 
ease and have written extensively on the neuropathology of many neurodegenerative 
diseases, including Alzheimer’s disease, Parkinson’s isease. Frontotemporal De- 
mentia and Traumatic Brain Injury. For the past 25 years, I have been studying 
the brains of individuals after death and correlating the pathological findings to the 
patient’s clinical symptoms during life. For the past 9 years I have been specifically 
analyzing the effects of repetitive mild traumatic brain injury or repetitive concus- 
sion on the brain. 

A traumatic brain injury (TBI) is caused by a blow, a jolt to the head or a pene- 
trating head injury that disrupts the function of the brain. A TBI may range from 
mild — with a brief change in mental status — to severe, with an extended period of 
unconsciousness or amnesia after injury. Eighty percent of all TBI is mild, approxi- 
mately 10% is moderate, and approximately 10% is severe. What we are primarily 
concerned with today is repetitive mild TBI (mTBI) or concussion; the terms concus- 
sion and mild TBI are interchangeable. Mild TBI and concussion are temporary 
states of neurological dysfunction resulting from acceleration, deceleration, lateral 
and rotational forces on the brain. Subconcussion is caused by the same accelera- 
tion-deceleration-rotational forces but the forces are milder and no symptoms are 
produced. In all these conditions, the brain appears macroscopically normal after 
the injury and there is no detectable damage on routine neuroimaging, including CT 
scan or MRI, which is why concussion and subconcussive injury are sometimes con- 
sidered “invisible” brain injuries. However, these acceleration deceleration-rotational 
forces cause the brain to move rapidly witbin the skull and the brain, which is firm, 
but gelatinous, is stretched and deformed by these forces. As the brain as a whole 
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is deformed, there is also stretch and strain of the individual nerve cells and sup- 
porting cells within the brain. The brain abnormalities associated with concussion 
and subconcussion occur at the microscopic, cellular, molecular and metabolic levels. 
There is mild, but widespread injury to axons, the long, slender projections of a 
nerve cell that conduct electrical impulses away from the nerve cell and contact 
other nerve cells. The nerve cell and axonal injury most often completely resolve 
with rest. Indeed, most individuals recover completely from a single mTBI or con- 
cussion within weeks to months, but in some individuals (fewer than 10%), post-con- 
cussive symptoms can last for months to years, especially in situations where an 
athlete is not properly treated after a concussion. If an athlete returns to play before 
symptoms resolve, the athlete also risks a rare but sometimes fatal event known 
as second impact syndrome (SIS). In addition, repetitive concussion or repetitive 
subconcussion can trigger a progressive deterioration of the brain called Chronic 
Traumatic Encephalopathy (CTE) (McKee 2009, McKee 2010, Gavett 2010, 
Daneshvar 2011, Gavett 2011). 

CTE is a progressive neurodegeneration triggered by repetitive concussion and 
subconcussion that evolves slowly over decades and usually does not become appar- 
ent until many years later. Although the exact relationship between concussion, 
subconcussion and CTE is not entirely clear, most likely repetitive concussive and 
subconcussive injury superimposed on unresolved nerve cell and axonal injury initi- 
ates a series of metabolic, ionic, membrane, and c 3 doskeletal disturbances that trig- 
gers the pathological cascade that leads to CTE. This is the reason why concussion 
awareness is so critical and why proper diagnosis and management of concussion, 
allowing the brain to completely rest and recover after an injury, is so important 
in youth sports and all other activities that result in mTBI. 

There is also evidence that the youth or immature brain may be more susceptible 
to concussive injuries than the mature adult brain. The brain continues to develop 
and mature, laying down myelinated fiber tracts, until the mid-twenties. Children 
and young adults recover more slowly from a concussion than adults. Youth athletes 
are also more at risk for concussion due to their disproportionately large head size 
compared to body size and the weakness of their neck musculature. Further evi- 
dence of the enhanced susceptibility of young athletes to mTBI is second-impact syn- 
drome (SIS), an entity that has only been reported in athletes 24 years and younger, 
and the vast majority of the SIS cases in the literature have involved athletes under 
the age of 18. 

SIS occurs when a young athlete sustains an initial head injury and then suffers 
a second head injury before the s 3 Tnptoms associated with the first impact have 
cleared (Cantu and Gean 2010). Typically, the athlete suffers post-concussion symp- 
toms after the first head injury, which may include headache; dizziness; visual, 
motor, or sensory changes; confusion and memory problems. Before these symptoms 
resolve, which may take days or weeks, the athlete returns to competition and re- 
ceives a second blow to the head. The second blow may be remarkably minor. The 
affected athlete may appear stunned, usually does not experience loss of conscious- 
ness but in the next few seconds to several minutes, the athlete, who is conscious 
yet stunned, precipitously collapses to the ground, semicomatose. The outcome is 
often fatal or associated with severe permanent disability. The pathophysiology of 
the SIS is generally believed to be caused by a loss of autoregulation of the 
cerebro vasculature. This dysautoregulation leads to precipitous brain swelling, high 
intracranial pressure, brain herniation and often, death. The adolescent or youth 
brain does not autoregulate well and is more susceptible to poor outcomes following 
mTBI (Chaiwat 2009). 

In 2008, we created the Center for the Study of Traumatic Encephalopathy 
(CSTE) with the goal of studying the long-term effects of sports-related mTBI and 
CTE. We initiated a brain donation registry, a clinical registry of amateur and pro- 
fessional athletes, and the CSTE Brain Bank at the Bedford VA. The purpose of the 
VA CSTE Brain Bank is to study the effects of repetitive mTBI (repetitive concus- 
sion and subconcussion) by neuropathologically examining brains donated by de- 
ceased athletes and other individuals with a history of repetitive mTBI. 

CTE was first reported in 1928 by Harrison Martland, a New Jersey pathologist 
and medical examiner, who described the clinical spectrum of abnormalities found 
in “nearly one half of the fighters who have stayed in the game long enough” 
(McKee 2009, Gavett 2011). Boxers exhibiting cognitive, behavioral, or motor abnor- 
malities were well known within the community and were referred to by various 
terms, such as “punch drunk,” “goofy,” and “slug-nutty”, and later by the more for- 
mal term “dementia pugilistica.” By the 1970s, a sufficient number of boxers with 
dementia pugilistica had been studied pathologically to support the conclusion that 
this distinct neurodegeneration was a consequence of repeated mTBI and was not 
restricted to boxers, and the term “chronic traumatic encephalopathy” or CTE, be- 
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came most widely used. Over the last few decades, clinical and neuropathologic evi- 
dence of GTE has emerged in association with various sports, including American 
football, professional wrestling, professional hockey, and soccer, as well as other ac- 
tivities associated with repetitive mild head trauma, such as physical abuse, epilep- 
tic seizures, head banging and military service. Although the incidence and preva- 
lence of GTE is currently unclear, it most likely varies by sport, position, duration 
of exposure, and age at the time of initial or subsequent head trauma, and addi- 
tional variables, such as genetic predisposition. 

In 2009, I reviewed the world’s literature on neuropathologically-verified GTE and 
found 51 cases of GTE including 3 cases of our own from BU and the Bedford VA 
(McKee 2009). Over the past 3V2 years, the brains and spinal cords of 97 athletes 
and military veterans who experienced mTBI or concussion have been donated to 
the VA GSTE Brain Bank. We have found GTE in 58 individuals, more than dou- 
bling the history of the world’s experience combined. We have neuropathologically 
diagnosed GTE in 40 football players, at all levels of play, professional, college and 
high school, 5 hockey players, and 15 military veterans and are currently preparing 
a manuscript for submission describing our experience. 

The onset of GTE is often in midlife, usually after athletes have retired from their 
sport. The early manifestations of GTE affect behavior and personality; in par- 
ticular, individuals with neuropathologically documented GTE have been described 
as being more irritable, angry, or aggressive or as having a shorter fuse. There are 
mood changes, usually of depression, and increased suicidality, drug and alcohol 
abuse, and paranoia may be present. These changes are usually followed by short- 
term memory loss and executive dysfunction. Later in the disease, increasing cog- 
nitive impairment, movement disorders (e.g., parkinsonism), and speech disorders 
may emerge. 

Macroscopic pathological changes found in GTE include an anterior cavum septum 
pellucidum and posterior septal fenestrations. These changes are likely caused by 
the force of the head impact being transmitted through the fluid ventricular system, 
thereby affecting the integrity of the intervening tissue. Enlargement of the lateral 
and third ventricles is also commonly seen in GTE with the third ventricle dis- 
proportionately widened. In advanced cases, there is also atrophy of the frontal and 
temporal cortices and medial temporal lobe, thinning of the hypothalamic floor, 
shrinkage of the mammillary bodies, pallor of the substantia nigra, and 
hippocampal sclerosis. 

Microscopically, GTE is characterized by an abundance of neurofibrillary tangles 
(NFTs), neuropil threads, and glial tangles within the brain, composed of hyperphos- 
phorylated tau protein. GTE is distinguished from other neurodegenerations associ- 
ated with build up of tau protein, such as Alzheimer’s disease, by several unique 
features. First, the distribution of tau pathology in GTE is strikingly perivascular 
and most dense at the depths of cortical sulci, especially in early stages of the dis- 
ease. The tau pathology in GTE is also extremely irregular and superficial, largely 
confined to foci in the frontal, temporal, and insular cortices. With increasing sever- 
ity the tau pathology spreads to involve the limbic cortices, subcortical nuclei and 
brainstem. 

Recently, in addition to severe tau neurofibrillary pathology, we have found that 
there is a widespread TDP-43 proteinopathy in more than 80% of their cases of 
GTE. Ten percent of athletes with GTE and a florid TDP-43 proteinopathy also de- 
velop a motor neuron disease similar to Amyotrophic Lateral Sclerosis (McKee 
2010). The deposition of both tau and TDP-43 as aggregated phosphorylated pro- 
teins associated with neurodegeneration in GTE suggests that repetitive mTBI or 
repetitive axonal injury provokes the pathologic accumulation of both proteins. 

Case studies 

Cognitively normal individuals 

Under normal circumstances, phosphorylated lau protein, is found only in very 
limited quantities in the brains of cognitively normal people. I have examined over 
70 brains of cognitively intact individuals ranging in age from 18-103 years using 
the identical techniques that I use in studying the athlete brains. Basically, unless 
the individual is in the preclinical stages of a neurodegenerative disease, there is 
very little “normal” build up of phosphorylated tau protein in the brain and then 
only in restricted regions of individuals aged 70 years or older (Figure 1). 
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Normal CTE Normal CTE 

Figure 1. Coronal sections of brain from a 65-year-old cognitively normal individual without 
a history of mild TBI compared to the changes found in a 66-year-old former NFL player with 
CTE. The brain sections have heen immunostained for phosphorylated tau protein, which ap- 
pears as a dark brown color when the slides are viewed with the naked eye. The normal hrain 
does not contain any appreciable amounts of phosphorylated tau protein, however there are sub- 
stantial deposits of tau protein in many regions of the hrain in the individual with CTE. 

Case 1. Former professional boxer 

In January of 2003, as part of my work with the Boston University Alzheimer’s 
Disease Center and the Bedford VA, I examined the brain of a man who died at 
the age of 72 after 15 years of severe dementia requiring institutionalization. The 
man had been a world champion boxer and had been clinically diagnosed with Alz- 
heimer’s disease beginning at the age of 58. However, when I looked at his brain 
on postmortem examination, I found that there was absolutely no evidence of Alz- 
heimer’s disease; there was no evidence of beta amyloid, a protein that accumulates 
in the brain in people with Alzheimer’s disease and is thought by many to be the 
cause of Alzheimer’s disease. Instead, the brain of this world champion boxer 
showed a massive build-up of phosphorylated tau protein as NFTs and glial tangles 
throughout his brain. The neurofibrillary and glial tangles were distributed in a 
unique pattern that is diagnostic of CTE; this pattern not found in any other 
neurodegenerative condition. When viewed microscopically it was clear that many 
individual nerve cells of the boxer contained NFTs, in fact they were found in nearly 
every nerve cell and there were almost no normal appearing cells. In CTE, tau pro- 
tein builds up in individual nerve cells and prevents them from making normal con- 
nections with other nerve cells, eventually killing the cells. In this man’s brain, 
there were massive numbers of NFTs and glial tangles, so many in fact that you 
could see the abnormalities on the glass slides without the use of a microscope (Fig- 
ure 2). This individual, a former professional boxer, had been clinically diagnosed 
with Alzheimer’s disease during life, but the disease that actually caused his tragic 
15 year decline in intellect and eventual hospitalization for severe dementia was 
CTE, a disorder that would have been entirely prevented if he hadn’t suffered re- 
peated head injury in his younger years as a boxer. 
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Normal John Grimsley Boxer 

Figure 2. Left panel, top and bottom: coronal section of brain from a normal control showing 
the absence phosphorylated tau protein (dark brown). The bottom section is a microscopic view 
of a normal hrain showing intact nerve cells and support cells. Middle panel, John Grimsley, 
showing marked deposition of tau protein in the amygdala and temporal cortex (top) and nerve 
cells filled with abnormal tau protein (bottom). The sections on the right are from a 72 year 
old professional boxer who died with advanced GTE. The top section shows dense deposition of 
abnormal tau protein in the amygdala and the bottom section shows a microscopic view of the 
dense accumulation of tau in nerve cells and support cells. 

Case 2. John Grimsley, former linebacker Houston Oilers 

John Grimsley, a former linebacker for the Houston Oilers died of an accidental 
gunshot wound while cleaning his gun at the age of 45. According to his wife, he 
was concussed 3 times during his college football years, and at least 8 times during 
his NFL career, however, only one “cerebral concussion” was medically confirmed. 
He was never formally diagnosed with post concussion syndrome and never sought 
medical attention for residual cognitive and behavioral difficulties. There was no 
history of ever losing consciousness for more than a few seconds and he never re- 
quired being carried off the field or hospitalization. He never took any performance 
enhancing drugs or used illicit drugs. He was a nonsmoker and there was no known 
family history of dementia. According to his wife and close friends, he began show- 
ing changes in his behavior and cognitive decline at age 40. He developed difficulties 
in short-term memory, attention, concentration, organization, planning, problem 
solving, judgment, and the ability to juggle more than one task at a time. For exam- 
ple, he would ask the same questions repeatedly over the course of the day and he 
would ask to rent a movie that he had already seen. He had difficulty assembling 
his tax records, shopping alone, and understanding television. His sjnnptoms gradu- 
ally progressed and became quite severe by the end of his life. He also developed 
a “shorter and shorter fuse” and would become angry and verbally aggressive over 
seemingly trivial issues. When I first looked at his brain, it showed the exact same 
pattern of changes that I had found in the brains of boxers with GTE. There were 
large numbers of tau containing neurofibrillary tangles throughout all parts of the 
brain and there was absolutely no evidence of beta amyloid protein or Alzheimer’s 
disease. The brain of this 45 year old husband and father, at the prime of his life, 
showed profound neurofibrillary degeneration, changes of GTE that were identical 
in nature to the changes I found in the brains of the boxers, but were now found 
in a football linebacker some 30 years younger. In John Grimsley’s brain, there were 
striking changes in regions of the brain controlling personality and behavior, such 
as the frontal lobes, profound changes in the areas controlling impulsivity and rage 
behavior such as the amygdala, and severe changes in anatomic structures that are 
responsible for memory, such as the hippocampus, mammillary bodies and thala- 
mus. In Figure 2, the brain of John Grimsley is seen in the middle; in the top mid- 
dle panel, you can see severe tau deposition in the frontal lobe and microscopically; 
in the bottom middle panel, you can see numerous nerve cells containing tau and 
NFTs. In a normal 45 year old, absolutely none of these changes would be found. 
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Indeed these changes would not be found in a normal 65 year old, 85 year old or 
100 year old. 

Case 3. Louis Creekmur, former offensive lineman Detroit Lions 
Louis Creekmur was a former offensive lineman for the Detroit Lions and eight- 
time Pro Bowler. Louis Creekmur played ten seasons for the Lions and was famous 
for suffering at least 13 broken noses and 16 concussions. Beginning at the age of 
58, he began to show increasing cognitive and behavioral difficulties including mem- 
ory loss, problems with attention and organization, and outbursts of anger and ag- 
gression. He died from complications of dementia at the age of 82. The brain of Mr. 
Creekmur showed advanced GTE including marked shrinkage of medial temporal 
lobe structures that control memory, shrinkage of the frontal and temporal lobes, 
and marked dilation of the spinal fluid cavities that line the brain’s interior. There 
was widespread and severe tau deposition as NFTs throughout the frontal and tem- 
poral lobes, amygdala, hippocampus, thalamus and brainstem in the unique pattern 
that is only found in GTE. In Mr. Creekmur’s case, the abnormalities were ex- 
tremely severe. There was absolutely no evidence of beta amyloid, Alzheimer’s dis- 
ease or any other neurodegenerative disorder, and the findings again indicated that 
if Mr. Creekmur had not sustained repetitive head trauma during the play of foot- 
ball, he would be alive and well and enjoying his family and grandchildren today. 





Lou Creekmur 


Figure 3. Coronal sections of the brain of Louis Creekmur stained for phosphorylated tau pro- 
tein show dense abnormalities throughout the brain. Bottom row: microscopic views of abnormal 
tau deposits. There was extensive nerve cell loss and advanced neurodegenerative changes 
throughout the brain. 

Case 4. Dave Duerson, former defensive back Chicago Bears 
Dave Duerson began pla 3 dng football at age 8 and played a total of 24 total sea- 
sons as a safety in college and as a defensive back in the NFL He experienced more 
than 10 concussions in his 11-year NFL career, several with loss of consciousness, 
although he was never admitted to hospital. After retiring from the NFL, he was 
very successful in the food supply industry (Duerson Foods), active in NFL Players 
Association and Benefits Board; he had a loving family with three sons and a 
daughter and was considered in generally good health. In 2007, he began to experi- 
ence business and financial difficulties that culminated in the loss of his business 
and the dissolution of his marriage. He was known to be smart, charming, kind and 
gentle but he became progressively more hot-tempered, physically and verbally abu- 
sive. He began to experience memory lapses; mood swings, piercing headaches on 
the left side of his head, difficulty spelling simple words, and blurred eyesight. On 
February 17, 2011, Duerson killed himself inside his Florida apartment at age 50. 
He left a note that carried a request: “Please, see that my brain is given to the 
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NFL’s brain bank” (The VA CSTE brain bank). The request was accompanied by an 
unusual method of suicide; he shot himself in the heart. At autopsy, his brain 
showed extensive changes of moderately advanced CTE, without evidence of any 
other disorder including Alzheimer’s disease (Figure 4). 





Figure 4. Coronal sections of the brain of Dave Duerson stained for phosphorylated tan protein 
show dense abnormalities throughout the brain. Bottom row: microscopic views of abnormal tau 
deposits showing extensive abnormalities of tau in nerve cells and support cells. 


Case 5. Owen Thomas, defensive end University of Pennsylvania 
Owen Thomas was a University of Pennsylvania defensive end who loved football 
and had played football since age 9. He was considered to be the life of the team 
and was unanimously voted team captain. There was no history of documented or 
undocumented concussion, depression or psychiatric difficulties, and no evidence of 
substance abuse. One day in the spring of 2010, he called his parents and told them 
he was stressed by school and having trouble with several of his subjects, two days 
later he hanged himself in his off campus apartment. Neuropathological examina- 
tion of Owen’s brain showed the unmistakable changes of early CTE with focal col- 
lections of NFTs in multiple areas of his frontal cortex and evidence of spread of 
the NFTs to adjacent cortical regions (Figure 6). Comparison of the brain of Owen 
Thomas to the brain of Dave Duerson shows remarkable similar pathology and sug- 
gests that if Owen Thomas had lived another 30 years, his CTE would have pro- 
gressed to the moderately severe stage demonstrated by Dave Duerson. 
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Owen Thomas 


Figure 5. Coronal sections of the brain of Owen Thomas stained for phosphorylated tan pro- 
tein show dense abnormalities throughout the brain. Bottom row: microscopic views of abnormal 
tau deposits. There was extensive nerve cell loss and advanced neurodegenerative changes 
throughout the brain. 

Case 6. 18-year-old high school football player 
I also have had the opportunity to examine the brain of a high school football 
player who died at the age of 18. He had played football and other sports for 4 years 
and suffered several concussions. The brain of an 18 year old should be pristine; 
there should be no abnormalities whatsoever. But in the brain of this young man, 
there were several areas of damage in the frontal lobe that you could see even look- 
ing at the slides with your naked eye (Figure 6, top row). In those areas, there were 
hundreds of degenerating nerve cells containing tau NFTs and disordered nerve cell 
processes indicative of early CTE. 


s 
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1 8 year old 

Figure 6. Brain sections from an 18 year old high school football and rugby player showing 
areas of damage in the frontal lobe (top row, red boxes), and microscopic views of views of 
phosphorylated tau containing NFTs in nerve cells and their processes in lower row. 
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Case 7. 1 7 -year-old high school football player, death from Second Impact Syndrome 
(SIS) 

A 17-year-old high school football player suffered a concussion 3 weeks before the 
day of his death and was cleared to return to play 2 days earlier. During the game, 
the running back and linebacker intercepted a pass and hit the ground. Nothing 
seemed exceptional about the tackle; it was considered a routine play. Yet as he 
walked to the bench, he complained of a severe headache and then collapsed to the 
ground unconscious. He died the following day. Neuropathological examination 
showed a thin subdural hemorrhage entirely consistent with Second-Impact Syn- 
drome (SIS) and very early changes of GTE. He is the youngest player ever known 
to have changes of GTE on neuropathological examination. 

Summary 

I have now examined the brains of 58 individuals with neuropathologically 
verified GTE — including 40 professional and amateur football players, 5 hockey 
players and 15 military veterans.Ihave found changes of early GTE in several col- 
lege and high school football players, including early changes in players as young 
as 17 and 18 years. We know that GTE is a tauopathy and TDP-43 proteinopathy 
associated with repeated mTBI that most commonly occurs early in life, usually an 
individual’s teens and early twenties. We know that once GTE is triggered, the 
neurodegeneration progresses slowly over decades to involve widespread degenera- 
tion of many brain structures. We know that the symptoms of GTE are often insid- 
ious and begin in mid-life with prominent early personality and behavioral changes, 
including irritability, short fuse, depression, suicidal ideations, impulsivity, and 
memory loss. We know there is a slow deterioration that may progress to include 
dementia, parkinsonism, gait and speech disorders. However, there remain many 
things that we do not understand about GTE. An autopsy case series will never es- 
tablish incidence and prevalence of this disorder, even though we now clearly under- 
stand that GTE exists — and that it is surprisingly common. What factors determine 
who will develop GTE — how many concussions or how many subconcussive injuries, 
how close together the injuries are, how severe, and at what age — all of these are 
aspects of this disease that are unknown at this time. Most importantly, we do not 
know how to diagnose this disease in living individuals, how to stop its progression 
or how to reverse its course at the present time. But we can make important 
changes to prevent this disease from developing in young athletes, and those 
changes include understanding what a concussion is, recognition of concussion when 
it occurs, and proper medical management of concussion after it happens. We can 
also teach our young athletes to play smart and to keep their head out of the game 
as much as possible. Rule changes to protect athletes from dangerous styles of play, 
rule enforcement and player and coach education will go a long way towards reduc- 
ing the frequency of concussion. With these changes in the way sports are played, 
continued education, increased scientific research into the mechanisms of CTE 
pathogenesis, and the development of diagnostic tools and therapeutic strategies to 
interrupt disease progression, we can make an enormous improvements to protect 
the mental health of millions of young athletes and military service members for 
many years to come. 
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The Chairman. That was excellent. 

And so, we then finish with Mr. Mike Oliver. Let me repeat, Ex- 
ecutive Director of the National Operating Committee on Stand- 
ards for Athletic Equipment. And having read my preparation for 
this hearing, I am still a little bit confused about what you all do 
and what you don’t do. 

Mr. Oliver. I think I can cover that. 

The Chairman. OK. 

STATEMENT OF MIKE OLIVER, EXECUTIVE DIRECTOR AND 

LEGAL COUNSEL, THE NATIONAL OPERATING COMMITTEE 

ON STANDARDS FOR ATHLETIC EQUIPMENT (NOCSAE) 

Mr. Oliver. Thank you, Mr. Chairman, Ranking Member Booz- 
man, and members of the Committee. 

I appreciate the invitation to come here today and provide some 
testimony and answer questions of the Committee on a topic that 
is extremely important to me personally, as well as to the organiza- 
tion I represent. 

My name is Mike Oliver. Since 1995, I have served as the Execu- 
tive Director and General Counsel for NOCSAE. NOCSAE is the 
National Operating Committee on Standards for Athletic Equip- 
ment. We are a nonprofit corporation which develops and publishes 
standards for athletic equipment, including helmets, faceguards, 
safety balls, and even soccer shin guards. 

We operate as a board of 18 directors representing a wide variety 
of national sports, sports medicine, and other interested organiza- 
tions. Each organization, by definition through our bylaws, selects 
one or two of its members to sit as a director on the board. And 
in addition to the 18 voting directors, NOCSAE has 2 nonvoting po- 
sitions, representing the national sports governing bodies of the 
NCAA and the National High School Federation, the NFHS. 

There is no single controlling interest or interest group on the 
NOCSAE Board, and a balance of interests and nondominance is 
inherent in the operational structure and function that is provided 
through our bylaws. NOCSAE is not a trade organization. There is 
no membership category. Funding for the operations and research 
that we undertake is received through licensing fees that we 
charge to manufacturers who want to certify equipment to our 
standards and to use our trademarked and registered logos, prop- 
erties, and phrases. 

Although NOCSAE is not a certifying body — we do not certify 
equipment independently of the manufacturers — we do engage in 
market surveillance of certified equipment, and we monitor product 
performance through mandatory third-party laboratory validation 
testing as required by our standards, as well as direct product test- 
ing through an A2LA accredited testing laboratory with whom we 
contract to provide technical support and services. 
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Decisions regarding changes to standards or the creation and 
adoption of new standards are driven exclusively by science and 
motivated by the desire of all board members to protect athletes, 
not by issues of manufacturer liability, profit, market share, or any 
other interests. 

The mission of NOCSAE since its inception in 1968, is to com- 
mission research and establish standards for athletic equipment 
where feasible and to encourage the dissemination of research find- 
ings on athletic equipment and sports injuries. In fulfilling that 
mission, NOCSAE has funded more than $6 million in research 
grants since the first grant was issued in 1994, and that number 
includes more than $5 million dedicated to concussion-related re- 
search. 

To be certified as meeting our standards, helmets, whether they 
are football helmets or batter’s helmets, must score less than 1,200 
severity index units on each of 16 impacts conducted at 12 miles 
per hour, including 2 high-temperature impacts and impacts on 2 
randomly selected locations. In addition to those, there are four im- 
pacts at lower speeds, which have lower threshold requirements. 

Although the standard for helmets that NOCSAE publishes are 
not concussion specific, the NOCSAE standard does directly ad- 
dress linear forces that are involved in most concussive events, and 
a helmet that passes the NOCSAE standard does provide some 
level of protection against those concussions caused primarily by 
induced linear accelerations to the brain. We do not promote hel- 
mets as being concussion preventive or anti-concussion because 
there is no way to accurately measure the extent of protection pro- 
vided. 

What the NOCSAE standard does not yet address and cannot yet 
address, and is a subject that is not addressed by any other helmet 
standard in the world, is how to establish and incorporate a thresh- 
old for rotational accelerations of the head that result from impact 
forces not directed through the center of gravity of the head. These 
rotational accelerations are directly involved in causing a signifi- 
cant number of concussions, and these types of accelerations can 
occur even without a blow to the head. 

There is no protective equipment standard available today from 
any source that specifically addresses concussion prevention, and 
the development of a concussion-specific standard for any protec- 
tive equipment requires substantial scientific support that compli- 
ance with the standard would, in fact, further eliminate or reduce 
the severity of concussions without increasing the risk of injury in 
other areas. 

While helmets certified to the NOCSAE standards play a very 
important role in protecting athletes on the field of play, certainly 
helmets are not the only solution to providing better protection 
against concussion. Prevention, diagnosis, treatment, and manage- 
ment decisions about when athletes should return to play are 
equally important and, in fact, in some circumstances may be more 
immediately effective in reducing the number of concussions. 

Education programs that have been referenced earlier today ad- 
dress these issues and are underway for coaches, and in fact, 
NOCSAE has entered into a partnership, as mentioned earlier, 
with the CDCP to create a specific Heads Up to Parents program 



48 


as an educational resource to promote this education among those 
who are certainly motivated to provide the best level of protection 
and education to their children. 

NOCSAE recognizes that concussions are complex events, both 
biomechanically and physiologically. And scientists are working 
hard to understand these issues so that improvements might be 
made in protection, prevention, and treatment. 

We are one of the primary funding sources for this research, and 
we are hopeful that answers will be found that will permit an 
amendment to our standards that will effectively and specifically 
address concussions. Any device, including helmets, promoted as 
being able to prevent, diagnose, or cure a concussion must be sup- 
ported by scientific data and peer-reviewed research. The same is 
true with regard to standards for athletic equipment. 

We fund concussion research with the intent to advance the 
science so that changes can be made to standards that will reduce 
concussions without increasing risk in other areas, and we have 
taken specific steps to be ready to do that when the answers are 
found. But without solid scientific support for a concussion-specific 
change to an existing helmet standard, any changes made to ad- 
dress concussions becomes nothing more than a hopeful experi- 
ment, turning players into involuntary test subjects. And that is 
something that we will not do. 

I look forward to the Committee’s questions and the discussion 
today on a topic that we consider to be extremely important. 

Thank you. 

[The prepared statement of Mr. Oliver follows:] 

Prepared Statement of Mike Oliver, Executive Director and Legal Counsel, 

The National Operating Committee on Standards for Athletic Equipment 

(NOCSAE) 

Parents, athletes, and coaches, are becoming more aware and informed regarding 
concussion prevention, diagnosis, treatment, and the importance of following recog- 
nized return-to-play criteria. This increased awareness and public discussion is vi- 
tally important to advancing athlete safety, but it also creates a demand for quick 
solutions. Unfortunately, there are quick solutions offered for sale which have nei- 
ther scientific nor medical support, and which carry the potential for creating a false 
sense of security and reliance on a level of protection that does not exist. 

The neurobiology and biomechanics of sports concussions present complex and 
rapidly evolving areas of expertise both as to cause and prevention. Through its 
grant research funding program, NOCSAE has been one of the international leaders 
in helping to advance the scientific and medical knowledge relating to concussions. 
Despite the dedication of more than $5,000,000 in research grants since 1994, di- 
rected specifically towards the issue of understanding and preventing sports concus- 
sions and to developing protective equipment performance standards that could 
eliminate concussions or reduce their frequency and severity, scientific support for 
such standard does not yet exist. 

NOCSAE, the National Operating Committee on Standards for Athletic Equip- 
ment, is an independent and nonprofit standard-setting body with the primary mis- 
sion to enhance athlete safety through scientific research, education, and where fea- 
sible, the creation of performance standards for protective equipment. NOCSAE ef- 
forts include the development of helmet performance and test standards for football, 
baseball and softball, ice hockey, and lacrosse, as well as faceguards and face protec- 
tors used in connection with these helmets. NOCSAE bylaws provide that the Board 
is comprised of representatives selected by national organizations representing a 
broad base of interested parties and expertise. Broken into three general categories, 
NOCSAE directors representing end-user or direct athlete involvement include two 
new members from the National Athletic Trainers Association (NATA), the Athletic 
Equipment Managers Association (AEMA), and the American Eootball Coaches As- 
sociation (AFCA). NOCSAE directors representing sports medicine and related sci- 
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entific research include representatives from the American College of Sports Medi- 
cine (ACSM), the American College Health Association (ACHA), American Ortho- 
pedic Society for Sports Medicine (AOSSM), the American Academy of Pediatrics 
(AAP), and the American Medical Society for Sports Medicine (AMSSM). NOCSAE 
directors representing product and manufacturing interests are selected by the 
Sporting Goods Manufacturers Association (SGMA) and the National Athletic 
Equipment Reconditioners Association (NAERA). In order to maintain balance be- 
tween the interests represented and to preclude dominance or control by any group 
or interest, some organizations have one seat, while others have two. Currently 
there are 18 voting directors, five of which represent manufacturing and retail inter- 
ests, 7 represent the athlete and end user interests, and 6 representing medical and 
scientific interests. NOCSAE also has two non-voting directors, one representing the 
National Federation of State High School Associations (NFHS) and one representing 
the National Collegiate Athletic Association (NCAA). 

In support of its mission, the NOCSAE board utilizes a Scientific Advisory Com- 
mittee consisting of independent leading experts in the areas of neurology, neuro- 
surgery, orthopedics, biomechanics, and epidemiology. This committee meets as 
needed, and provides support, guidance, and advice in the areas of standards devel- 
opment as well as identifying areas for directed or targeted research. 

NOCSAE also maintains an ongoing independent contract with an A2LA accred- 
ited and ISO 17025 certified testing laboratory, and a contract with Fred Mueller 
PhD who, as the Director of Research, oversees and administers the NOCSAE re- 
search grant application and funding program. 

History of NOCSAE 

NOCSAE was created in 1968 through the combined efforts of the NCAA, the 
American College Health Association, the NFHS, and the Sporting Goods Manufac- 
turers Association to develop a football helmet standard that would be effective in 
reducing or eliminating fatalities from head injuries such as skull fractures and 
subdural bleeding that were occurring in organized football. 

The standard which resulted from the efforts of the original NOCSAE directors 
and scientists mandated that football helmets meet a specific injury threshold cri- 
teria, commonly referred to as the Gadd Severity Index, Severity Index, or simply 
SI. The SI threshold in the NOCSAE standard works by limiting the magnitude of 
linear head accelerations that result when the helmet is hit. The first NOCSAE foot- 
ball helmet standard was originally published in 1973 and new helmets began to 
appear on the market certified to this new standard shortly afterwards. Eventually 
a requirement of compliance with the NOCSAE standard was incorporated into the 
rules of play by the NCAA and the NFHS in 1978 and 1980 respectively, and within 
a few years, helmets certified to the NOCSAE standards became required in all 
rules of play for governing bodies controlling football, even extending to the United 
States Military through the Department of Defense-Education Activity (DoDEA). 

To be certified as meeting the NOCSAE standard, helmets must score less than 
1200 SI on each of 16 impacts at 12 mph including two at high temperatures and 
two randomly selected locations, plus 4 additional impacts at two different lower 
speeds which have lower SI threshold requirements. Although not concussion spe- 
cific, the NOCSAE standard directly addresses linear forces that are involved in 
most concussive events, and a helmet that passes the NOCSAE standard does pro- 
vide some protection against those concussions caused by induced linear accelera- 
tions. 

What the NOCSAE standard cannot yet address, and which is not addressed by 
any other helmet standard in the world, is how to establish and incorporate a 
threshold for rotational accelerations of the head that result from impact forces that 
are not directed through the center of gravity of the head. These rotational accelera- 
tions are directly involved in causing a significant number of concussions, and these 
types of accelerations can occur even without a blow to the head. Even less is known 
scientifically about concussion threshold values when the blow to the head results 
in a combination of linear and rotational accelerations occurring at different points 
in the same impact and with different magnitudes. 

There is no helmet standard available today from any source that specifically ad- 
dresses concussion prevention, and the development of a concussion specific stand- 
ard for any protective equipment requires substantial scientific support that compli- 
ance with such a standard will in fact further eliminate or reduce the severity of 
concussions without increasing the risk of injury and other areas. 

Protecting Against Concussions 

While helmets certified to NOCSAE standards play an incredibly important role 
in protecting athletes in the field of play, improved protective equipment is not the 
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only solution to providing better protection against concussion. Prevention, diag- 
nosis, treatment, and management decisions about when athletes should return to 
play are equally important, and prevention can be enhanced by enforcing the rules 
of play in a particular sport. 

• Teaching and enforcing proper tackling techniques, which include not using the 
head as a weapon or primary contact point. These types of changes can make 
an immediate and likely measurable impact on the number and severity of con- 
cussions. 

• Teaching athletes and active children at all ages that the signs and symptoms 
of a potential concussion should not be ignored, and should be followed up with 
an evaluation by someone properly trained and skilled in evaluating concus- 
sions. 

• Adopting and enforcing return to play criteria that will prevent an athlete from 
returning to play until a complete and objective evaluation is completed. 

• Helping parents, coaches, and players understand that although helmets pro- 
vide a substantial level of protection, no helmet can prevent all head injuries, 
including concussions. 

The Centers for Disease Control (CDC) estimates approximately 1.6 to 3.8 million 
sports-and recreation-related concussions occur each year in the United States, and 
children and teens are at highest risk. Parents, coaches and trainers must exercise 
caution in deciding when athletes can and should return to play. The Center for In- 
jury Research and Policy at Nationwide Children’s Hospital, funded in part by 
grants from NOCSAE, found that in 2008, more than 40 percent of high school ath- 
letes were allowed prematurely to return to play after suffering concussions. And, 
of those players, 16 percent of concussed football players were actually allowed to 
return to play in the same game after losing consciousness. 

NOCSAE ongoing efforts to address eoncussions 

As stated earlier, there are currently no helmet standards published in the world 
which contain performance thresholds specific to concussions. Helmet standards 
which limit linear accelerations do provide a level of protection for those concussions 
where linear acceleration may be the primary cause, but a concussion specific hel- 
met standard to be effective must incorporate not only limitations to linear accelera- 
tions, but also reflect and incorporate an understanding of injury thresholds associ- 
ated with rotational accelerations and strong scientific support for the concussion 
injury thresholds utilized. For many years, NOCSAE has dedicated its resources to 
answering those questions NOCSAE’s first concussion research grant award of 
$49,000 was given in 1996 to Dr. Kevin Guskiewicz at the University of North Caro- 
lina to study the “Effect of Mild Head Injury on Cognition and Postural Stability” 
in evaluating potential concussion diagnostic modalities. In the past 10 months, 
NOCSAE has funded specific targeted concussion research grants totaling 
$2,319,000 to scientists and biomechanical researchers at Dartmouth Medical 
School, Dartmouth Department of Engineering, Wayne State University School of 
Engineering, Ottawa University Bioengineering Laboratory, and the Southern Im- 
pact Research Center. From that first concussion grant in 1996 through today’s 
date, NOCSAE has dedicated over $5,000,000 to the study of sports related concus- 
sions to advance medicine and science in that area to the point that concussion spe- 
cific changes to the NOCSAE standards can be adopted. These concussion specific 
grants are in addition to other NOCSAE funded research in the areas of sports med- 
icine and science, including research that eventually identified the biomechanics 
and physiology of which may be preventable through the use of an appropriately 
tested chest protector that meets an impact standard currently being developed by 
NOCSAE. 

As early as 2002 and 2003, NOCSAE was becoming aware through its sponsored 
research and from the research of others that any performance standard that might 
effectively address injury thresholds from rotational accelerations would require a 
new testing methodology in addition to the drop test which is utilized by all existing 
helmet performance standards. To that end, NOCSAE advanced funding for the fab- 
rication of five prototype horizontal ram impactor devices, sometimes referred to as 
a linear impactor. This impactor is designed in such a way as to permit a testing 
apparatus to induce rotational accelerations into a helmet and headform in unlim- 
ited magnitudes, direction, and orientation, which no existing helmet impact drop 
tests are able to accomplish. NOCSAE decided in 2004 that the validation of such 
a testing component was necessary so that there would be no delay in incorporating 
rotational acceleration thresholds and testing in the NOCSAE standards once those 
thresholds were identified. A proposed revision to the NOCSAE standard incor- 
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porating this new testing protocol was published in 2004, and work has continued 
to this day in validating and refining the linear at five different laboratory locations 
around the country. 

Public Education programs 

In addition to regular public speaking engagements, daily interaction with the 
public to telephone calls and e-mails, and providing and disseminating research and 
educational information through the Internet, NOCSAE has entered into a partner- 
ship with the CDC National Center for Injury Prevention and Control to develop 
and disseminate a concussion awareness and educational campaign called “Heads 
up to Parents.” This national campaign utilizes multiple informational outlets, in- 
cluding social media, to present parents and athletes with concussion information, 
building on the CDC’s already-successful “Heads Up” initiative, featuring free tools 
that provide important information on preventing, recognizing and responding to a 
concussion. Materials can be found on the CDC’s website, www.cdc.gov I concussion I 
sports! . These tools are an invaluable resource for parents as their athletes take 
the field, and NOCSAE is proud to be a partner with the CDC Foundation to pro- 
vide financial and substantive support for the program. 

Changes to the NOCSAE helmet standards 

The NOCSAE helmet standard, unique among all existing helmet standards for 
the use of a biofidelic headform, the use of a pass fail criteria which incorporates 
both impact force and time duration (SI), and the requirement of low-speed and 
high-speed certification impacts, has undergone significant and substantial revisions 
and improvements since it was first adopted and published in 1973. 

• In 1992, NOCSAE undertook a multi-factor revision to its testing protocol, 
which included implementation of a scientifically proven calibration method of 
the NOCSAE headform using a specially designed impact surface, added a re- 
quirement that headform calibration be performed rigid, and the air craft cable 
guide wires were replaced with smoother music wire. This decreased friction in 
the drop system and increased stability of the carriage assembly throughout the 
drop impact. The test impact pad was hardened from a 36 Shore A hardness 
natural rubber surface to a 43 Shore A hardness urethane to produce a more 
consistent impact surface. These changes resulted in significantly higher impact 
velocities and increased impact energies to the helmet, a more demanding test 
than in the previous standard. The increased impact energies now required in 
the testing were so significant that the impacts began to break expensive head 
forms and attachment assemblies, which required a redesign of those compo- 
nents. 

• In 1996, NOCSAE amended its helmet standards by toughening pass fail cri- 
teria for helmets. The original SI value of 1500 was reduced to 1200, making 
it is 20 percent more demanding, and bringing the pass fail threshold in line 
with Federal Motor Vehicle Safety Standards. 

• In 1999 an anthropometrically correct size medium testing headform was intro- 
duced along with other design changes to allow the headforms to withstand the 
new impact energies that resulted from the changes in 1992 and 1996. 

• In 2003, a proprietary data acquisition system and standardization of data col- 
lection was developed by NOCSAE and implemented with all licensees, requir- 
ing that the pretest and posttest system checks be performed correctly or all 
helmet test data performed between these system checks becomes invalid. A 
temperature sensor incorporated in the software automatically invalidates all 
test data generated when the temperature of the test lab is outside the specified 
range. Additionally, the results of all impact certification tests are stored in 
encrypted files and available to NOCSAE by direct download or electronic ex- 
change. 

• In 2011, the football helmet standard was revised to add low level pass/fail 
thresholds for drop impacts at 7 miles per hour This low speed impact threshold 
is in addition to the 1200 SI pass/fail for drops of 12 mph. 

NOCSAE enforcement of its standards 

The NOCSAE name, and the various sport specific logos, phrases, and designs 
that are incorporated into the NOCSAE standards are registered and trademarked 
properties, and NOCSAE controls the use of those properties through a license 
agreement. Any manufacturer which intends to certify equipment to the NOCSAE 
standards must first sign a license agreement to do so. This agreement obligates the 
manufacturer to not only comply with the specific requirements of the standards, 
but also requires that each licensee provide certification testing data, quality assur- 
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ance and quality control program documentation, and annual reports from third 
party independent testing laboratories certified compliant with ISO 17025 require- 
ments proving compliance with the NOCSAE standards for every piece of equipment 
certified by that licensee in the previous 12 months. In exchange for permitting the 
manufacturer to use the intellectual property of NOCSAE, a license fee is also 
charged. This license fee is non-negotiable, and is assessed on a per unit basis. The 
fees per unit are extremely small, but generate the revenue used by NOCSAE to 
fund the scientific research grant program which supports the content of standards. 

The license agreement also obligates each licensee to obtain prior approval of pro- 
posed advertising which uses the NOCSAE name or references NOCSAE as part of 
its advertising. 

Although NOCSAE is not a certifying body, we do engage in market surveillance 
of certified equipment, and we independently investigate certified equipment per- 
formance through mandatory annual third party laboratory validation testing, and 
direct product testing through our own contracted and A2LA accredited testing lab- 
oratory. 

Recertification of reconditioned equipment 

In addition to the standards that apply to the certification of new athletic equip- 
ment, NOCSAE has also published standards that permit previously certified equip- 
ment to be recertified as part of a formal reconditioning process. NOCSAE stand- 
ards for the recertification of previously certified athletic equipment provide schools, 
clubs, universities, and even professional teams with a way to economically main- 
tain the performance and integrity of their certified helmets, and provide NOCSAE 
with the opportunity to reevaluate helmet performance even after they have been 
in use for one or more seasons. The recertification standards require that recondi- 
tioners test a statistically significant number of helmets submitted for recondi- 
tioning and recertification. These helmets must be tested first in the condition they 
are in “as received from the field” before any repair or reconditioning is undertaken. 
Following completion of the reconditioning process which includes a thorough and 
complete inspection of every individual helmet for cracks and defects, and the re- 
placement of worn or damaged padding and fitting components, these same ran- 
domly selected helmets are retested utilizing a proprietary data acquisition software 
program developed for NOCSAE by engineers at the University of Tennessee. The 
test results of the nearly 50,000 helmets from both pre-and post reconditioning tests 
are collected and evaluated every year. 

Conclusion 

Concussions are complex events both biomechanically and physiologically, and sci- 
entists are working hard to understand these issues so that improvements can be 
made in protection, prevention, and treatment. Any device or supplement promoted 
as being able to prevent, diagnose, or cure a concussion must be supported by sci- 
entific data and peer reviewed research. The same is true with regard to standards 
for protective equipment. Without solid scientific support for a concussion specific 
change to an existing helmet standard, any changes made to address concussions 
becomes nothing more than a hopeful experiment, turning players into involuntary 
test subjects. 

The Chairman. Thank you for that excellent testimony. 

We have been joined by Senator Klobuchar from Minnesota, 
where they are having quarterback difficulties. 

[Laughter.] 

Senator Klobuchar. We do have a team, however. 

The Chairman. Yes, you do. That is true. 

Senator Klobuchar. Thank you. 

The Chairman. I am from West Virginia. I deserve that. 

What is interesting — that is good, Amy. 

[Laughter.] 

The Chairman. I have spent a lot — my mother spent I think 
about 12 years dying from Alzheimer’s. Actually, you couldn’t really 
be sure. But die she did. My wife’s father died from Alzheimer’s. 
There are so many — there are 5 million people that have Alz- 
heimer’s in this country. 
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And one of the stunning things about Alzheimer’s, which, inci- 
dentally, if you are working in that traumatic brain injury area, 
you can do that while you are working on Alzheimer’s because 
there is a lot of sort of common threads in there. The stunning 
thing is the New York Times came out with an article 6 or 8 
months ago basically saying that the last 30 years of research at 
the great institutes of research in this country had produced abso- 
lutely no progress whatsoever on finding out the cure for Alz- 
heimer’s. 

Not for preventing and not for slowing it down, not even yet for 
testing to find out whether you have it, although that may be on 
the way. But that doesn’t cure it, which is what we want. That is 
a stunning figure. 

Now comes along the injuries that are sustained by concussions, 
made more poignant by the fact that they come so early in life and 
can have such terrible consequences that you, Mr. Threet, and you, 
Ms. Ball, decided not to do what you had spent your whole life pre- 
paring to do. It is not necessarily typical. I mean, it was a very ma- 
ture, wise decision to make. 

So I just want to kind of throw this at all of you. You could de- 
velop a 50-pound helmet and all it would do is more securely, I 
think — unless I am wrong — it would just more securely make sure 
that your head doesn’t get split open. But it wouldn’t do one thing 
for the movement of the brain, to stop the movement of the brain. 

Which then, if you say that emphatically enough, it raises the 
question of what can you do medically? You can analyze. We do 
that with Alzheimer’s. People — you have a registry of Alzheimer’s 
brains. People leave their brains to be studied just like you have 
had, and you learn from that, from the synapses and all those 
kinds of things, the tangles. You can tell. 

But that doesn’t do them any good. And so, I want to raise two 
questions. One is to the medical side of this. Do you think I am 
wrong? I mean, do you think that this is just because it is a rel- 
atively early discovery? 

To be quite honest, I didn’t know at all that somebody who 
played soccer could get this until I watched that movie about the 
winning when we beat China back in 19 — whatever it was, in 1980. 
And that incredible, powerful back that the Chinese all stayed 
away from because she just flattened them, she had chronic fatigue 
syndrome. She didn’t have a brain concussion of any sort. 

And you see soccer a lot now. All of us watch soccer a lot more, 
and you see people using their heads and you don’t notice whether 
bands are on there or not. But just the amazingness of the igno- 
rance of the American people about this problem, even though we 
now know much more than we did know about it. 

I want to know just right off the bat how hopeful you all are real- 
istically about being able to find a solution to this so that the brain 
is not thrown off of its axis, you know, electric stimulus and all the 
rest of it. Can this happen? 

Dr. McKee. Well, I personally am very hopeful. We didn’t know 
about this disease 5 years ago in any real way, and what we have 
learned in the last 5 years has been extraordinary. We have just 
made enormous gains in understanding how it affects the disease. 
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what the disease looks like, how it progresses through the nervous 
system. 

And now we understand this disease exists. We can try to model 
it in experimental systems and come up with those therapies that 
might help us treat living patients. 

And I actually think that this disease may ultimately he a win- 
dow or provide insight into the diseases like Alzheimer’s disease. 
Alzheimer’s disease is characterized by a buildup of this protein 
tau as well, and maybe by understanding how this disease starts 
and how it progresses, we may actually have insight into Alz- 
heimer’s disease and how it starts. 

One of the most difficult things about Alzheimer’s disease is we 
don’t have any idea. It starts silently. Maybe in a person’s 50s. We 
can never identify it precisely, how it exactly starts. But this is a 
disease we know has a time course, and we know what to expect, 
and it develops over time. And I think it is going to give us an 
enormous opportunity for intervention. 

The other thing about Alzheimer’s disease is most of those thera- 
pies — 

The Chairman. Do you mean a prevention of the disease because 
of helmets or other 

Dr. McKee. No. I think understanding the actual pathologic 
process and intervening there, intervening maybe at the start of 
the disease where it is triggered or preventing it from progressing 
through the nervous system. There appears to be a transmissibility 
through the nervous system that it develops in one nerve cell, and 
then it causes the disease to be propagated in another nerve cell. 

If we could interrupt that progression, we could make an enor- 
mous difference in this disease, and that may be applicable to Alz- 
heimer’s as well. One of the issues with Alzheimer’s is we were fo- 
cused on the beta amyloid protein, and that has really come up 
pretty — we haven’t come up with much. But we haven’t focused on 
tau that much, and maybe that is the cellular element we really 
need to start paying attention to. 

The Chairman. Can I ask one of you two athletes, is it the pre- 
vention of something that you now know you already have from be- 
coming worse that interests you the most? Well, the answer has to 
be yes. Or is it the absolutely vast amount of change in the way 
everybody in this country thinks about the playing of sports, the 
carrying out of sports, the responsibility that people have? 

I mean, there are a lot of coaches in rural states that are also 
math teachers. That probably isn’t very good for either coaching or 
math. But that is the way that works. People don’t know. 

So if you are talking about not letting it happen in the first 
place, that means you have got to tell the person to keep their head 
up. Well, try telling that to an NFL player who has just been chop- 
blocked by somebody, and he has a chance to get back at them. You 
know, human behavior is very hard. Human behavior under stress 
is very hard to control. 

And so, I don’t know what the chances are or if we have enough 
time, or maybe if the shock of what people are learning or if we 
do more of this that coaches and parents — and parents are often 
a lot less helpful than they think they can be in this. Have a lot 
less influence on their kids because kids just want to go ahead and 
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do it. “I am 17. Don’t tell me I can’t do this again.” So, I mean, 
you do it after you know you have it, and try to prevent it from 
happening? 

Mr. Threet. I would say yes. I mean, obviously, I believe aware- 
ness would be the biggest issue. If you could just increase the 
knowledge base for the general public and for the athletes, I feel 
like recovery would — that athletes would do a lot better with recov- 
ery. They would take time to allow their brains to recover. 

I don’t think brain injury is viewed as a serious issue throughout 
athletes. It wasn’t for me until I had a concussion that changed 
what I was able to do in school on a daily basis. 

The Chairman. In your locker room — I am way over time. I 
apologize. In your locker rooms, both of you, is there any discussion 
about all of this among the athletes themselves? 

Ms. Ball. Concussions are talked about kind of lightly still, at 
least when I went through playing. It is a lot of people, even if you 
have got your concussion one day and then you are resting, players 
are like, “Well, I don’t see them hurt. Why are they sitting out?” 

And I think that mentality needs to change is you see that your 
fellow athlete got a concussion. You need to give them the respect 
to let them rest, and that just comes from the culture that we have 
right now about the ignorance about concussions. 

The Chairman. I will bet our doctors, do our doctors get any good 
training on this in their medical? 

Dr. Kutcher. I would have to say not as good as I would like. 

The Chairman. It is like geriatrics, right? They study it. 

Dr. Kutcher. Essentially. 

The Chairman. They go into it for a while, find they can make 
more money elsewhere, and they depart? 

Dr. Kutcher. Pretty much. I mean, that wraps it up. I would 
like to make a comment on your original question, if I could, about 
am I optimistic or not? And the answer is yes. I am optimistic. 

But your story about Alzheimer’s and the lack of improvement 
and understanding for treatments is very applicable to this situa- 
tion, but it is also not unique to brain pathology in general. Think 
about stroke, multiple sclerosis. We don’t have cures for these 
things either, and decades and decades and billions of dollars. So 
the bottom line is the brain is complicated. 

I do want to make a quick comment that I think we are talking 
about more than one thing here, at least two or three as far as di- 
agnoses go. CTE, on the one hand, a degenerative neurological 
process that most likely is coming from repetitive blows to the 
head, and concussion are two different things. And I don’t think for 
a moment that these folks here are a risk — a high risk of devel- 
oping CTE, the neurodegenerative disease itself 

I think we are at a stage now where we are just starting to un- 
derstand the scope of the problem. As Dr. McKee mentioned, we 
don’t know the prevalence of this. We are finding the tan more and 
more often in brains of athletes who have had impacts, and mili- 
tary personnel as well. But how does the tan relate to the neuro- 
logical disease? We don’t know that. 

There are people that she has found tan in that had no neuro- 
logical problem at all. So I don’t want to over alarm these folks 
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over here that because they have had concussions that they are 
going to have CTE later in life. 

The Chairman. I am way over my time. I apologize to my col- 
leagues. 

Senator Boozman? 

Senator Boozman. I am glad you mentioned that because I was 
going to ask Dr. McKee. She mentioned the 17-year-old that had 
one reported concussion then passed away. Were there other re- 
ported concussions prior to that? 

Dr. McKee. No. I don’t have — I don’t have any other reported 
concussions. 

Senator Boozman. So we really don’t know if he played 
through 

Dr. McKee. Right. 

Senator Boozman. — concussion or just the repeated blows of 
being in whatever position he was in. It really is a real problem. 
I think you all testified so well, Ms. Ball and Mr. Threat, the prob- 
lem is to play athletics at the level that you played at, you are in 
pain every day that you go out there. 

Sometimes they are not significant injuries, but there are broken 
fingers — a fingernail that was pulled off, or something. I mean, 
these nagging things that can be very, very painful and athletes 
are taught you have got to play through that or you don’t get to 
the level that you all were able to play through. So it is very dif- 
ficult. 

To follow up, you really didn’t feel like then that head injuries, 
the concussion aspect, really was talked about very much in your 
career? 

Mr. Threet. Yes, for me, it wasn’t a serious topic until my last 
concussion I had playing quarterback. I had to be out on the field, 
whether it was shoulder separation, ankle sprain, whatever it was. 
You know, shoot it up. I am ready to go. And that is not the case 
with brain injury. 

You can’t — like I said, you can’t just take something to get rid 
of the pain and then deal with it later and let it recover at a later 
time. 

Senator Boozman. And sometimes not really being in horrible 
pain 

Mr. Threet. Right. 

Senator Boozman. — compared to some of these other injuries 
that aren’t that significant. 

Mr. Threet. Right. Exactly. 

Senator Boozman. Do you agree with that, Ms. Ball? You didn’t 
get much education in that regard? 

Ms. Ball. I agree completely. I think now concussions are some- 
thing that is being taught in youth sports, but when I was growing 
up, playing both high school and college, it was just a concussion. 
That is all it was. 

Senator Boozman. Dr. McKee, working with the VA, I have been 
on the VA Committee in the House and now in the Senate, and we 
really spend a lot of money trying to figure out the lED component 
of this, which is similar or the same. Do we have a test now that 
we can identify if somebody has gotten a pretty good blow? Is there 
an easy test to determine? 
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Dr. McKee. No. We need lots of research to determine that. And 
that is something we don’t have. We don’t have a way of identifying 
definitively a concussion, other than a series of neuropsychometric 
tests, balance tests, all sorts of things. So we don’t have an easy 
way of detecting it or monitoring it. 

And that is definitely a very important issue that the VA is ad- 
dressing, as well as the Department of Defense. That is a crucial 
issue. 

Senator Boozman. You two are hoard certified and well trained, 
and I suppose that with your licensure, you have to achieve so 
many hours of continuing education to continue your certification. 
What I am wondering in the course of this, we hadn’t really talked 
too much about the education aspect of people that are wanting, 
Mr. Threat, you are wanting to get into — ^you are coaching a little 
bit now, and perhaps maybe you are going to pursue that. 

Were you a PE major? 

Mr. Threet. No, sir. No, sir. I am coaching as my playing career 
ended. 

Senator Boozman. What I am concerned about, and maybe we 
can visit with somebody at some point, is when you are taking the 
course “Coaching Football,” or “Coaching Basketball,” if they are 
talking about this and the importance of education. 

Dr. Kutcher. I can speak to that. At the NCAA level, they have 
made essentially a policy that all athletes and coaches need to re- 
ceive concussion education annually. You see conferences like the 
Big 10 and the Mid American Conference that I work with having 
that policy as well. 

When they started their careers, we didn’t do that. At the Uni- 
versity of Michigan now, every year, all of our athletes get a lecture 
from me or one of my delegates on concussion. So do the coaches. 
So things are improving. 

There is a long way to go, especially as we go down the levels 
to high school and junior high school and the Pop Warner leagues. 
We have a lot more work to do, but there is sort of a push in that 
direction to make people need to get education before they partici- 
pate either as a player or a coach. 

Senator Boozman. No, I think that is excellent. And I do think 
that those are the little things that really are going to make a dif- 
ference. 

And then, again, encouraging our teaching institutions to include 
that in the curriculum. And then, also in the State sanctions, as 
they do their continuing education, to make this something that is 
talked about every year would be very, very helpful. 

The other thing I would like to touch on very briefly, and you all 
can comment. Dr. Kutcher, Dr. McKee — and Mr. Oliver, I know 
that you are probably going to talk much more about this. But the 
idea about being able to certify a helmet as something that won’t 
prevent concussions. 

The Chairman mentioned about a 50-pound helmet. Theoreti- 
cally, as you reinforce the helmet and make it heavier, if you could 
do that, then it is more of a weapon. So you actually create another 
problem in doing that. 

But can you just comment briefly about that. 
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Mr. Oliver. Certainly. Senator Boozman, I appreciate that com- 
ment because I think it is very apropos of the difficulties that we 
face in trying to come up with a standard to address a specific 
issue like concussions. 

To a certain extent, the mass of a helmet is protective. The more 
the mass, the more energy it takes to move the helmet and move 
the head. In theory, the ideal helmet weighs, has an infinite mass 
at the point it is struck and then goes back to zero mass after- 
wards, which is clearly impossible to do. 

But there are limits to what you can do with a helmet as far as 
mass. You get to a certain point, that extra weight becomes a risk 
in other areas, and you increase the risk of neck injuries. You in- 
crease the risk of other injuries by doing that. So there is a tradeoff 
in that regard. 

I do think there is progress that can be made once science gets 
to the point where they can identify those specific forces or com- 
binations of forces and the resultant forces that are likely respon- 
sible for some of these concussive issues. The thing that is probably 
most restrictive is the fact that right now you can’t study a living 
human brain at that level, at the molecular level or at the axonal 
level, while it is being subjected to blows to the outside to see how 
they respond. 

There are ways to collect data in the field to show how much the 
forces are and how much the head is seeing, and we just started 
a very large research project with Dartmouth University, Dart- 
mouth School of Engineering, and Wayne State University to look 
at the use of diffusion tensor imaging, MRIs, which can look at ac- 
tually the nerve fibers following an injury, to follow a football play- 
er from a concussive event. 

We know the forces. We can do the DTI imaging and then take 
that information and put it into a finite, what is called a finite ele- 
ment analysis program that Wayne State is creating that would 
then, hopefully, let us model what happens to the brain when it is 
struck in certain circumstances and with that model be able to 
start coming up with concepts about how to address those forces, 
how to attenuate certain kinds of forces better than they are being 
done right now. 

With the goal, and I am very hopeful that we will get there at 
some point, to be able to come up with a standard that we can con- 
fidently say if a helmet meets this standard, which would include 
these issues, then you can have a comfort level that it will provide 
against, provide protection against concussions. 

Now, not all concussions and it certainly would never be said to 
prevent a particular amount, but it would be designed to meet 
those specific issues that we know cause concussions. But having 
the science behind that is absolutely preliminary, and you can’t 
move forward without it. 

Senator Boozman. Thank you, Mr. Chairman. 

The Chairman. Thank you. Senator. 

Senator Udall? 

Senator Udall. Thank you, Mr. Chairman. 

Dr. Kutcher, your testimony states, and I think you said this also 
orally here, there is no data in the published medical literature 
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that shows any particular helmet being better than any other at 
preventing sports concussions. 

Last year, however, the CEO of Riddell testified before a dif- 
ferent Congressional committee that Riddell has “independent, 
peer-reviewed, published research in the medical journal Neuro- 
surgery, February 2006, showing that Revolution” — that is the 
name of their helmet — “reduces the risk of concussions by 31 per- 
cent when compared to traditional helmets.” 

One of the authors of the 2006 study told the New York Times 
earlier this year that he disagreed with Riddell’s marketing the 31 
percent figure without acknowledging its limitations. Yet Riddell 
has extensively used this concussion safety claim in its marketing, 
and here is just one example with this poster that is behind me. 

[An image of the poster follows:] 



revolution epeed 

Research shows a 3 1 % reduction in the risk of 
coricussK>n In players wearing Riddell 
Revolution* helmets whien compared to 
traditionally designed helmets.*' 

* WEUROSURGEFW. FEBUUARV 20(»^ Va. M, NO 2 


This is an example taken today from the website of Riddell’s par- 
ent company, and I think you can read that. 

The Chairman. I can’t read it. 

Senator Udall. Do you think this single 2006 study provides a 
reasonable basis for Riddell to claim that the research shows that 
Revolution helmets reduce the risk of concussion by 31 percent 
compared to the traditional helmets? 
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Dr. Kutcher. No, I do not. I am aware of this study, and what 
I said was that there is no significant data to make that claim in 
the literature. I know there is data. That study is in the literature. 

There are mainly two problems with that study. First is the qual- 
ity of the study itself, how it was set up in trying to look at two 
different populations, one wearing a certain helmet, one wearing 
another kind of helmet. You want those populations to be as equal 
as possible, other than which helmet they are wearing. And that 
was not very well done in that study, to the point where I would 
not really consider the study design to be acceptable scientific pro- 
tocol. 

The second main critique is that the 31 percent figure is a rel- 
ative percent change. So the two populations, the one that had the 
old helmet had a 7.6 percent concussion rate over the study period. 
The new helmet had a 5.3 percent rate. The change was 2.6 per- 
cent. The absolute percent change. That is a relative percent 
change. 

But when you put the 31 percent figure in front of people like 
that, they are going to think that there are 31 percent less concus- 
sions. Well, actually, it is 2.6 percent and that amount, given the 
study limitations, would more than account for sort of that noise 
in the data. 

Senator Udall. And you can see why a parent who would be con- 
cerned about concussions with all the awareness, increasing aware- 
ness that is out there would see something like this and see 31 per- 
cent and think, “I am going to get a really protective helmet for my 
child.” And really, what we are talking about is something that is 
very, very misleading. 

Dr. Kutcher. Well, I can see that, and I do see that every week 
in my clinic. I see patients coming in with their parents saying 
they want to buy the new helmet. This is the concussion helmet. 
What do you think about it? That is a very real conversation I have 
all the time. 

Senator Udall. And they are asking you that question over and 
over again? 

Dr. Kutcher. Correct. 

Senator Udall. And typically, what do you tell them? And then, 
do you know what they do afterwards? 

Dr. Kutcher. So my advice is the most important thing is to 
have a new helmet if you can get one. In other words, try to avoid 
the reconditioning situation where you don’t know whether the hel- 
met is still up to standards provided by NOCSAE. 

But fit is really important. Make sure the helmet is fit correctly. 
And then, after that, I say look at the different manufacturers, and 
if money is not an option, buy the highest one on the line because 
what is lost in this conversation is you can’t have a concussion 
without force, right? But force is not the only thing going on here, 
right? 

So if I took 100 athletes or 100 people and gave them the same 
blow to the head I am going to get 100 different responses. So to 
say that concussion is the issue is ignoring the fact that it is forces 
acting on a brain that is very individualized and very dynamic. 

So, at the end of the day, if I am going to pick between a helmet 
that gets the least amount of force through versus one that gets a 
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little more force through, I am going to pick the one that gets the 
least amount of force through. I think that is a fair thing to say. 
But to say that it is going to prevent concussion is not under- 
standing the whole complexity of the issue. 

Senator Udall. Thank you very much. 

Thank you, Mr. Chairman. 

The Chairman. Thank you. Senator. 

Senator Klohuchar. 

STATEMENT OF HON. AMY KLOBUCHAR, 

U.S. SENATOR FROM MINNESOTA 

Senator Klobuchar. Thank you very much, Mr. Chairman. 

And again, I heard about this really for the first time. You had 
heard stories in my State, but at the Alzheimer’s dinner, this big 
dinner they have in Minnesota. And an athlete actually came and 
spoke about the research, and I just walked away from that sort 
of blown away at some of the facts and things that are out there 
and the need for more education. 

And I then held an Alzheimer’s forum this summer, and one of 
the things that I learned was that just this early diagnosis of Alz- 
heimer’s and the same thing what I learned was that a lot of the 
players are donating their brains, I understand, that get dementia 
to research. But how the early diagnosis of Alzheimer’s and also of 
this any advancement of problems due to a concussion could really 
help us not just help the patient, but potentially develop a cure. 

Because the Mayo Clinic is the one that diagnosed Pat Summit, 
the most winningness high school basketball coach in history — col- 
lege. Thank you, Mr. Pryor. And the Mayo Clinic was able to do 
that because they have these advanced ways to now recognize early 
diagnosis. 

And I finally realized that that is part of finding a cure because 
you can’t practice different kinds of solutions and medications and 
things without knowing early on. If you wait too long, when some- 
one is too advanced, you can’t actually tell whether things are 
working or not. And do you want to comment on that. Dr. McKee? 

Dr. McKee. Well, absolutely. You have to have some sort of test 
that can monitor the course of the disease in order to be able to 
tell in a living patient if it is being effective. So the first thing we 
have to do is develop diagnostic markers, biomarkers of both con- 
cussion and these other phenomenon. 

So, concussion, post-concussive syndrome, and CTE, they are all 
quite different. But we definitely need the diagnostic marker so 
that we can monitor living patients. And in that way, once we de- 
velop therapies in the lab in experimental models and we get to the 
point where we are testing them in living people, we can actually 
see if they are working. Without that, we can’t tell if they are 
working or not. 

Senator Klobuchar. And Dr. Kutcher, the Academy of Neu- 
rology headquarters based in Minnesota, we are proud of the work 
of the Neurology Association in our state, and could you talk about 
the work that is being done to develop meaningful, evidence-based 
clinical practice guidelines? I know that is happening. 

Dr. Kutcher. Sure. 
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Senator Klobuchar. So that we are able to get guidelines for 
athletes, and if there is any scientific data available on that? 

Dr. Kutcher. Well, right now, if you look in the literature, you 
will see maybe a dozen or more consensus statements. Groups get 
together and come up with what the experts think should be the 
best way to approach concussion diagnosis and management. But 
to date, there has not been an effort that has looked at the totality 
of the literature in a critical way, looking at the quality of the data, 
sorting through the papers, and coming up with what do we have 
that is evidence based in this issue. So that is what our effort is. 

We started this 2 V 2 years ago. It is a committee of 12 people — 
5 neurologists, 7 non-neurologists. The other seven folks are from 
other medical specialties — sports medicine, physiatry, neuro- 
surgery, neuropsychology. And the goal here was to really create a 
sense of where we are and where we need to go. 

Now there are some of our management practices that have some 
evidence, but I will tell you that most of them don’t. And so, the 
goal here, and we are hoping to be published in the spring of 2012, 
is to really set forth what are the steps we need to take to get the 
data to have a good sense that we are doing something that is evi- 
dence based. 

Senator Klobuchar. Very good. Ms. Ball, Mr. Threet, thank you 
so much for being here today. 

I know that organizations like the Brain Injury Association, 
NFL, Athletic Trainers Association, Centers for Disease Control are 
working to increase awareness, educate the public. As students 
who had this happen, what do you think the best ways are to get 
the information out there to your fellow students and players? 

Mr. Threet. Well, I believe there is a lot of progress being made 
already through information, educational seminars that we have at 
the schools. I know in Arizona, I was part of Bill 1521 that imple- 
mented protocol for high school athletes that they have to attend 
a class, their parents have to attend a class, their coaches have to. 

I think just a requirement to understand what the brain is doing 
when it is injured and how serious that it is. 

Senator Klobuchar. And we did that in our state this year, too. 

Mr. Threet. Exactly, yes. 

Senator Klobuchar. And I would hope that is happening. 

Mr. Threet. And it is spreading, and I think it will only in- 
crease, to gain significance. 

Senator Klobuchar. Ms. Ball? 

Ms. Ball. I agree with preventive measures needs to start, we 
are doing high school. But if we can even start younger, youth 
sports that are like I know within soccer, there is club soccer, 
which is very prevalent among youth. And within New Mexico, dif- 
ferent clubs are taking initiatives to teach the coaches about con- 
cussions, and I think that needs to be spread out to the teams and 
to the parents as well. 

Because once people are aware of what a concussion is and how 
serious it can be, I think that is when we finally take that next 
step forward. 

Senator Klobuchar. One last question. After you had your con- 
cussions and you decided not to keep playing, did you feel any pres- 
sure to keep playing from your peers, from other parents, from 
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Mr. Threet. I personally didn’t. All my doctors, coaches, family, 
fellow players were very supportive of my decision to stop playing. 

Ms. Ball. Yes. I think people respect your decision to stop. Obvi- 
ously, they want you to keep playing because they miss you playing 
with them. But overall, people have been very supportive. 

Senator Klobuchar. Very good. Thank you very much for being 
here. 

The Chairman. Thank you. Senator Klobuchar. 

Senator Pryor? 

STATEMENT OF HON. MARK PRYOR, 

U.S. SENATOR FROM ARKANSAS 

Senator Pryor. Thank you, Mr. Chairman. 

And thank you for having this hearing. It is a very important 
issue that touches this country all over the map and also in many 
different sports. 

Let me start with you, if I may, Mr. Oliver, I would just like a 
little context on the legal framework here in terms of are there 
state laws on helmets in sports? Do athletic conferences — like high 
school athletic conferences and associations — do they have rules 
about this and standards? 

And also, the NCAA and the NFL, when it comes to football, do 
they have standards? What is the legal framework here? 

Mr. Oliver. Well, the legal framework is actually fairly simple. 
The standards that we publish, for example, for football helmets, 
and that is the best example because it probably applies across the 
board to other sports. We publish the standards that are perform- 
ance standards that indicate what helmets are supposed to do to 
meet the standard, and it is a multifactored standard. 

Then an organization, for example, like the NCAA will incor- 
porate into their rules of play a requirement that helmets that are 
worn by those athletes meet our standard. 

Senator Pryor. In terms of the helmet itself? 

Mr. Oliver. In terms of the helmet itself. You cannot wear a hel- 
met for play in the NCAA unless it has been certified as being — 
as meeting our standard. 

Senator Pryor. And then they may also change their rules in 
terms of, like, hitting the quarterback or 

Mr. Oliver. Absolutely. 

Senator Pryor. — head-to-head contact, that type of thing? 

Mr. Oliver. Absolutely. The rules of play then control, if you 
will, how the helmets are used. But certainly, things like spearing 
or butting or ramming an opponent using your helmet as a weapon 
are also prohibited by the rules of play. 

The same process applies to high schools through the National 
High School Federation, although because it is a federation, it 
doesn’t control directly each of the state associations. But they par- 
ticipate voluntarily. 

There are some states, for example, California, has a law that re- 
quires at the high school level that athletic equipment, including 
helmets, be cleaned or sanitized on an annual basis. That has been 
interpreted to mean that the helmets included in football play must 
be also reconditioned. And if they are reconditioned, then they are 
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going to get recertified, which means you are going to be subject 
to recertification testing and evaluation. 

Senator Pryor. Which means new pads, no cracks 

Mr. Oliver. Exactly. And it means they have to be subject to a 
fairly rigorous sample testing program. They are tested before they 
are reconditioned and tested again after they are reconditioned. 

But that is the only state to my knowledge that actually imposes 
that requirement by law. 

Senator Pryor. But on the high school level generally, is it vol- 
untary? 

Mr. Oliver. For the reconditioning? 

Senator Pryor. Yes. 

Mr. Oliver. It is voluntary. There is no requirement that hel- 
mets be reconditioned or recertified on any frequent basis at the 
high school level. 

Senator Pryor. And how long — in your organization’s view, how 
long — again, let us stay with the football helmet — how long is it 
good for? Is it good for one season before it needs to be recondi- 
tioned or 

Mr. Oliver. That is really going to depend upon how hard the 
helmet is used and what kinds of use and abuse it has been sub- 
jected to. We strongly recommend any time I am contacted that 
helmets be subject to reconditioning and recertification every year, 
simply because there is no way to tell in advance whether a par- 
ticular helmet needs it or doesn’t. 

And we know from the reconditioning data because we get this 
data back from them every year that about 90 percent of the hel- 
mets that they recondition and recertify have been in the previous 
year. So a large percentage of them are done on an annual basis. 

What is not happening, which is something we are trying to ad- 
dress, both through the CPSE as well as individual work, is those 
football organizations at the youth level that aren’t subject to state 
control or NCAA control, where very little is known about the na- 
ture of the population of those helmets. If they don’t voluntarily 
submit those helmets to a recertification program or replace them 
on their own, there really is no umbrella organization that is in 
charge of most of those players in those clubs. And that is an area 
that does need to be addressed. 

Senator Pryor. One last thing, Mr. Oliver, what is the general 
life expectancy of a football helmet? 

Mr. Oliver. You know, it depends on the manufacturer. Riddell 
has for years put what is basically a 10-year life on their helmet. 
They have said that after 10 years, no warrantees apply. They 
don’t allow helmets that are older than 10 years to be recondi- 
tioned or recertified, and that has been their policy for a long time. 

Schutt, one of the other major manufacturers, has said as long 
as the helmet is properly cared for and it has been properly recon- 
ditioned, which means parts replaced, padding replaced, shells in- 
spected, at the end of 10 years, the only part of that helmet that 
is 10 years old is probably going to be the shell. 

And you can’t replace the shell in the reconditioning process. If 
it is cracked or damaged, the helmet is done. So it really just de- 
pends on the helmet and the company as far as how long it is going 
to last and how well it is cared for. 
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Senator Pryor. Dr. Kutcher, if I may ask one more question? Dr. 
Kutcher, what is the — and you mayhe covered this earlier, and I 
am sorry I was late coming to the hearing — but what is the sort 
of age scale we are looking at for concussions in sports? I mean, 
I assume you have some at very early ages, but is there — do they 
get more common and more severe as you get older, as the players 
get bigger, stronger, faster? Is that how that works, or tell me what 
the statistics say. 

Dr. Kutcher. So the range goes down to the youngest athlete 
you could imagine, whenever they start playing organized sports. 
So 7, 8, 9 years old, I see kids with concussions that young. 

As they mature and get faster and stronger, you will see larger 
impacts and more injuries. I think as they go up, junior high, high 
school, you are going to see greater numbers of concussions. And 
actually, there is some data that shows that basically every level 
you go up from organized youth to high school, to college, to pros, 
the incidence will go up. And you can imagine why. Because the 
play is a little faster. Athletes are a little stronger. 

The other idea, though, is that the younger kids may have longer 
injuries. They may have more complex injuries, maybe more dif- 
ficult to get them back as quick. So that sort of adds a different 
wrinkle to it. 

Senator Pryor. Mr. Chairman, if I can ask just one more ques- 
tion? Again, maybe you covered this earlier. But when I think of 
concussions and sports, I think of football, but I may be totally 
wrong on that. Is that the most common, and sort of what is the 
list of the most risky sports for concussion? 

Dr. Kutcher. I would say football is at the top of the list. 

Senator Pryor. It is way ahead of everybody else or 

Dr. Kutcher. So, first, it is tough to get good data that compares 
sport to sport because you have to study it in the same population. 
There are some pretty good studies that have looked at in the high 
school population. For example, in Fairfax County, Virginia, re- 
searchers did some great work there looking at the different sports. 

And football had about a double the incidence of the next highest 
sport, which I believe was lacrosse. But women’s soccer was right 
there. And then, after that, it was men’s soccer, wrestling, basket- 
ball, softball, going down the list. Ice hockey wasn’t in that study, 
but I would put ice hockey probably a little bit lower than football, 
maybe 20 percent lower than that in general. 

Senator Pryor. Thank you, Mr. Chairman. 

The Chairman. Thank you. 

We can start another round. Incidentally, every time the bell 
rings, what you have to understand is that is telling you precisely 
that there is nothing happening on the floor of the 

[Laughter.] 

The Chairman. It is only when it keeps ringing that we have to 
go vote. 

Ms. Ball, we are talking about soccer. And Mr. Threet, just like 
Tony Romo, you were slammed down to the ground. I mean, that 
is part of the deal, right? It is not just that you hit a helmet, but 
you slam the guy down. So his head has to hit the ground, which 
is often hard. 
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There are so many ways in football to see how a revenge hit, just 
a mean player who is famous for that and loves it and gets en- 
dorsements because of it, commercial endorsements. Soccer is ex- 
tremely brutal, exhausting, on a huge field where there is usually, 
what, one, two, three, or four goals scored, and that is it. 

So in thinking about it myself, and I have watched a lot of it ba- 
sically because of that 1980 triumph, it is heading the ball. Or be- 
cause I don’t think that you probably are slammed down to the 
ground or tripped up, a lot of tripping up, deliberate tripping up. 
Does that mean the head hits? I don’t know. 

But what are some of the ways, if it was ranked number three 
by Dr. Kutcher, what are some of the ways that concussions come 
about in soccer other than heading the ball? And if it is heading 
the ball, is it heading the ball from any part of your head? 

Ms. Ball. Concussions come about in a lot of different ways 
while playing soccer. Heading the ball tends to be relatively safe 
if you use your forehead. The concussions come when you take the 
ball off the top of your head, most likely from a punt because of 
the ball is moving at much greater speeds, or when a ball gets shot 
and you happen to be in the way, you will take it on the side of 
your head. That is how concussions can also occur. 

For me, the most common way of sustaining a concussion was ac- 
tually I hit my head to the ground. It was the type of player I was. 
I would get my legs knocked out from underneath me, and I would 
hit my head on the ground. And when you watch soccer, you are 
watching where the ball is at. 

So that play might happen, and you just don’t even see that that 
player goes down and hits their head. And so, that is why I think 
oftentimes those thoughts are bypassed is because you are not 
aware because you are following the ball, where that is going. 

And then another risky area is where you are going in confronta- 
tions against the goalie. The goalie is either going to get — I have 
seen goalies get their heads kicked, and I have also seen players 
going up against the goalie getting kneed in the head. 

And so, there are a lot of different circumstances that you can 
get a concussion. 

The Chairman. Like in hockey? 

Ms. Ball. Right. 

The Chairman. Yes. There is so much work to be done by so 
many. I think of — I am a sports fan. You know, you watch college 
and professional football, and there is almost an instinct to look, 
Mr. Threet, for the player who plays dirty. And then, if he does, 
you turn your wrath on Roger Goodell and the NFL for not having 
him ejected from the game. Referees have that responsibility. They 
can fine him or push him back 15 yards. They should be ejected 
from the game. 

How do you influence — I mean, young men who play football are 
in it to win. They don’t have long careers. 

Mr. Threet. Right. 

The Chairman. If you are a running back or if you are a quarter- 
back, what is your career? 

Mr. Threet. Running back has the shortest, yes. 

The Chairman. Yes. So that adds sort of a desperation to suc- 
ceed. How do you get at that stuff? I mean, somebody comes in and 
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gives you a lecture, all the athletes are gathered in a big locker 
room, somebody gives them a lecture on concussions. I will bet half 
the people aren’t listening because they haven’t had them. 

Mr. Threet. Yes, and I think it is very difficult, especially in 
football, from the defensive side of the game, violence is probably 
the biggest, the biggest characteristic you need to be successful on 
defense. You have to be able to be violent, and that is 

The Chairman. And known to be violent? 

Mr. Threet. Right. Yes, and that is part of — yes, exactly. 

The Chairman. You have to show your violence, right? You have 
to prove it? 

Mr. Threet. Right. Right. And that is part of the football game. 
And so, as far as that sport is considered, I feel like it is more of 
the understanding about brain injury and understanding of the re- 
covery process, as opposed to, yes, you know, they are changing the 
game, getting rid of head-to-head contact and that aspect. But I 
think more of it is the recovery when it happens because there is 
always going to be big hits in football. 

The Chairman. And a lot of those big hits 

Mr. Threet. And a lot of them are legal, too. But it is not just 
like the doctors have said. Exactly. 

The Chairman. Yes, a lot of them — if another, a third person in- 
volved clobbers the second or the first. 

Mr. Threet. Exactly. And it is blows to the body just as well as 
it is blows to the head, as Dr. Kutcher noted also. So I think it 
is 

The Chairman. Oh, I mean, if you get clobbered in the chest or 
something, that can concuss you? 

Dr. Kutcher. Absolutely. 

The Chairman. I am sorry. I missed that. 

Dr. Kutcher. Yes. Anytime your head moves fast enough and 
the brain inside is moving fast enough. So you get a whiplash type 
of thing. 

The Chairman. What will do that? 

Dr. Kutcher. What is that? 

The Chairman. What kind of hit will do that? 

Dr. Kutcher. Hit to the body, hit from the side, anything that 
transmits enough force to stop your movement. 

The Chairman. So that means that quarterback and tight ends 
ought to be very, very large? 

Dr. Kutcher. Right. Steve gets sacked, gets hit in the chest and 
the body hard enough, his head whips back. He doesn’t have to hit 
anything else, and that could do it. 

Mr. Oliver. Chairman Rockefeller, a perfect example of that, 
last year we all heard about DeSean Jackson’s concussion playing 
in the game between the Atlanta Falcons and the Philadelphia Ea- 
gles, and I don’t recall whether there was a fine or a penalty for 
that hit. But if you watch that hit in slow motion, and it is avail- 
able I think even on the Internet, you will see that there was no 
head-to-head contact between the tackling player and DeSean 
Jackson. 

He was hit here in the shoulder. But it snapped his head vio- 
lently forward and then violently backward as he is going down, 
and that is, I think, exactly the kind of mechanics that you are 
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talking about. You have these concussions where you don’t have a 
blow to the head, but the head itself is moving through so many 
different planes of motion so rapidly that the brain sort of doesn’t 
have time to catch up to itself and sort of gets folded over and com- 
pressed. 

The Chairman. I am over my time once again. I thank everyone. 

I am going to have to leave. I have to go to a cybersecurity hear- 
ing. That is a different kind of threat, and Senator Udall is going 
to take over the hearing. 

But the Ranking Member? Oh, Senator Thune? He could have 
been a tight end. 

[Laughter.] 

The Chairman. Please? 

STATEMENT OF HON. JOHN THUNE, 

U.S. SENATOR FROM SOUTH DAKOTA 

Senator Thune. I am up? 

The Chairman. You are up. 

Senator Thune. Oh, OK. Thank you. 

Well, I appreciate that very much. Thanks for holding the hear- 
ing, and I thank our panelists for sharing your thoughts with us. 
And I kind of want to follow up on some of the line of questioning 
that was started earlier, but this is — ^you know, you are seeing par- 
ticipation at an all-time high in terms of kids, young people across 
the country participating in sports and an incredible number of 
sports-related injuries among youth. 

And sometimes they are head injuries, a lot of other injuries as 
well. And I think when most people think of concussions, as was 
mentioned, we think about football. I think there are lots of other 
sports where we are seeing that. 

We have got a lot of younger people participating in football, for 
example, and I know my — I have got an 11-year-old nephew who 
got a concussion. He is out for a month. And it was a hit where 
he went back and hit his head on the ground. 

But it just seems like we have got, with young people out there, 
more and more injury occurring at an earlier and earlier age. And 
my question relates to whether that is something that we should 
be concerned about? I mean, are we starting kids too early in 
sports like football, where they are experiencing concussions at 
higher rates than they have in the past? 

I mean, what is your perspective on the rise in the number of 
concussions? And I guess — are some of these kids developed 
enough, capable enough of taking the kind of shots that they are 
taking and the kind of hits that they are taking at that age and 
the types of injuries that they are sustaining at an earlier and ear- 
lier age? 

Dr. Kutcher. I will start. I think concussions — the issue with 
concussions being up, we are seeing more of them. I think it really 
has three main causes. The biggest one is awareness. I think that 
would explain the vast majority of the increased numbers that we 
see over the past really 5 to 6 years. 

The second one would be kids being faster and stronger at earlier 
ages and playing perhaps more violently, but also our games have 
changed, too. If you look at how football has evolved, for example. 
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I had one of our ex-coaches, old-time coach, lecture me on how peo- 
ple have heen blocking over the years and tackling over the years, 
and now we see a lot more hitting and a lot less tackling. 

When actually if you think about the point in football on the de- 
fensive side is to stop the ball, you do a much better job if you have 
got somebody up, bring him to the ground, rather than trying to 
launch yourself and cause this big, violent hit. And so, for those 
three reasons, I think the numbers are up. 

As far as concussions in the younger ages, I think there is always 
a sense for me that we have to keep track of the dose of hits that 
the kids are taking. I think the younger ages, yes, you want to be 
more careful. And do we want to postpone when you can hit in 
hockey, postpone when people can start wearing pads and playing 
tackle football? 

I think that is a very good idea, but it is more complicated than 
that because at some point, kids have to learn how to hit and how 
to be hit and how to avoid the big forces, and that can only come 
with practice. So it is a pretty complicated question there. 

Senator Thune. Well, I think that, you know, I look at the ad- 
vances in equipment — just my dad played football back in the late 
1930s. He was a senior in high school in 1937. I remember at that 
time, they had leather helmets, and he was 130 pounds. He played 
middle linebacker, and he was hitting a lot of guys coming across. 
And I know he got knocked out, got knocked cold in one game. And 
I think at that time, they treated everything with whiskey. 

But when I played in the 1970s, the helmets had gotten a lot bet- 
ter, and I look at the athletes today, and the equipment has im- 
proved a lot. I mean, the amount of padding in there, protective 
gear that athletes are able to wear. And so, we have made great 
advancements. 

But as you have said, these athletes are bigger, stronger, faster, 
and the contact, the hits that I watch just every Sunday watching 
the NFL, there are some real contact being made there. And so, 
you wonder if the type of equipment that we have is adequate to 
that. 

And that, specifically, might be more to football, but I am inter- 
ested in knowing, too, in some of these other sports like soccer or 
rugby, water polo, that haven’t traditionally required a great deal 
of safety gear, is there additional equipment available that could 
lessen injuries and concussions in those types of sports? Anybody 
on the panel who would care to answer that? 

Mr. Oliver. Well, I mean, I can address that in general. What- 
ever you can do to reduce the severity of concussions or the fre- 
quency or perhaps even eliminate some concussions in one sport 
would be the same in the other. I mean, you are talking about the 
same brain responses, the same input forces, the same accelera- 
tions. 

And if you can determine how that can be done from a bio- 
mechanical standpoint and a biophysical standpoint in football, you 
can probably figure out how to do that in other sports. So I think 
the key is first finding those answers that would let you to address 
it in a particular sport, and then you can extend those by reference 
to other sports, if you can get to that point. 
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Senator Thune. Anybody else want to add to that, soccer player, 
no? 

OK. I see my time has expired, Mr. Chairman. So thank you. 

Senator Udall [presiding]. Thank you. Senator Thune. 

And Senator Boozman, you want to 

Senator Boozman. Just very quickly. 

Senator Udall. Yes, you have some things that 

Senator Boozman. It seems that 99.9 percent of the injuries that 
are suffered are not due to current equipment failure. You guys, 
when you were hurt, your pads were there. Something didn’t break 
and sustain. Now I don’t know about through the little leagues, but 
in the stuff that is being tested, most of that is working pretty well. 

I don’t worry so much about the big hits that we see where some- 
body is actually having to be helped off the field because we all 
know something is wrong. I worry more about the injury where you 
tackle somebody, and as you tackle them, he knees you in the face 
and smacks you pretty good. And you are able to get up. 

We are conditioned or you guys were conditioned, we were all 
conditioned to play through injury, and you go ahead and stay out 
there. The way I would like to close, as we have a lot of moms and 
dads and coaches and players watching this is with any messages 
that you can send out to the parents, how they can be better pre- 
pared to deal with this if it does come up? And chances are, it prob- 
ably will. 

Mr. Threet. Yes. Well, I mean, I think from the athletes’ stand- 
point, just increasing their ability to be honest with coaches and 
parents and athletic trainers and understanding for themselves 
when something doesn’t feel right. Light-headedness, dizziness, any 
of the symptoms. If the symptoms are known and they start feeling 
those, then it needs to be required that they make that known be- 
cause it can happen on any hit. 

I have had ones that happened on not severe hits, and the 
Riddell helmet is 30 percent less. 

Ms. Ball. I think it is important not only to address your symp- 
toms when you have them, but even once you finish having the 
symptoms is give yourself the little bit of extra time because that 
can prevent you from maybe not having to end your career is if you 
give yourself those few extra days of leeway, then you can prevent 
the long-term injury. 

Dr. Kutcher. I will add to that. I think the recognition of the 
injury issue is huge, and athletes hide their injuries. I know that. 
I see that every day. But acutely concussed people also don’t know 
they are concussed often. They are not aware of it. 

And what that means is that falls on the responsibility of every- 
body else around — their teammates, the coaches, parents, who- 
ever — to look after them. And when a kid says, “Oh, I am fine. I 
am straight. I can go,” you have to question that a little bit. So rec- 
ognizing the injury, and I am actually starting to see teammates 
coming to me and saying, “Hey, I think he is not right. Go check 
him out.” 

And as Steve said, once it has been recognized, you have to re- 
port that to the medical staff, to whoever, and have that patient 
or that athlete removed from participation and then allow them to 
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recover fully before they get back to play. So, actually, it is four Rs. 
It is recognition, reporting, removing, and recovering. 

Senator Boozman. Very good. Dr. McKee? 

Dr. McKee. I guess what I would say is that I don’t see this — 
I think I would say that I don’t see this problem going away with 
equipment. I think equipment is going to improve this issue, but 
it is not going to solve this issue. 

And we really have to address the way sports are played, the na- 
ture, the style of play, the amount of hitting that we allow, the 
amount of contact we allow in the play of the sport. And that is 
what is going to make a tremendous difference, I think, down the 
road. But I don’t see, even a perfect helmet, there is always going 
to be those acceleration, deceleration sort of whiplash forces that 
we can’t control. 

Senator Boozman. Mr. Oliver? 

Mr. Oliver. I think I would simply echo the panel’s comments. 
There are a number of interventions that need to be enforced and 
encouraged. And depending on the circumstances, one may be more 
important than another. But overall, you can’t avoid any of them. 
And to the extent that you shouldn’t just rely on better diagnosis 
and return to play criteria, you also can’t rely on just having good 
equipment. You have to do all of those things. 

You have to change the attitudes of the players and the parents 
about reporting those symptoms. Take that stigma away from this 
need to be macho or strong or invincible. 

One of the things that I have seen, and it has been effective, is 
changing behavior based upon some of the data that has been col- 
lected at the collegiate level through the helmet instrumentation. 
They have noticed the ability to identify players who have more 
hits on the top or the crown of their helmet than other players, 
which shouldn’t be happening because there is an association with 
an increased likelihood of concussion there. 

We see schools, I know University of North Carolina specifically, 
with Dr. Guskiewicz, identifying those players and going in and en- 
gaging in behavioral modification so that they are taking that act 
out of the game. 

If you start that at the very beginning with youth players and 
teach those coaches and teach those players that you don’t hit with 
the top of your head, you don’t hit with your head at all. The hel- 
met is there to protect you in case you get hit, and you can’t avoid 
it. You change all those things, I think you make significant reduc- 
tions in the number of concussions and the severity. 

And you certainly can reduce the chance of having these cata- 
strophic consequences of returning to play too soon or having mul- 
tiple concussions that aren’t properly treated that let you heal. So 
all of them are important, and I don’t think you can ignore one or 
treat one as more important than the other. 

Senator Boozman. Thank you, Mr. Chairman. 

Senator Udall. Thank you. Senator Boozman. 

I wanted to return just a little bit to some of the misleading 
claims on equipment. I know there has been a lot of discussion 
about equipment, and Dr. McKee, talk a little bit about anti-con- 
cussion mouth guards. Have you seen ads such as this one for a 
mouth guard that is sold for use by kids 11 years and under? 
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And you can see the poster here in the background. This mouth 
guard was purchased last month. The product packaging states 
this mouth guard reduces the risk of concussions, and it creates 
brain safety space. Given your firsthand knowledge of the dangers 
of repetitive brain trauma, are you troubled by this type of mar- 
keting for youth sports equipment? Do you think young athletes 
who have already had a concussion might be particularly suscep- 
tible to advertising claims for so-called anti-concussion devices? 

[An image of the poster follows:] 



Dr. McKee. Well, I believe there is no clear evidence that any 
mouth guard or chin guard reduces either the rate or the severity 
of concussions. So I would have great objection to this claim. 

The only thing that I am aware that mouth guards and chin 
guards do is they reduce oral and facial, dental, dental injuries. 
But the nature of concussion would not be improved by the use of 
a mouth guard. 

Senator Udall. I know you weren’t able to see the one I was 
holding up, and I think it has been produced down there just in 
case you see anything else on it you wanted to comment on. 

Dr. Kutcher. I agree on that. 

Senator Udall. Yes, please? 

Dr. Kutcher. I don’t know what “brain safety space” really 
means. That term — that is little alarming, really. 

Senator Udall. Well, there is a diagram on it. 

Dr. Kutcher. Yes, I see it. 

Senator Udall. You can see it. There is a diagram, and it shows 
a space, and it says “creates brain” — I believe specifically it says, 
“creates” — what is the term it uses? “Creates brain safety space.” 
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Dr. Kutcher. Again, the idea from some of the work that has 
heen done with accelerometers and helmets of football players and 
seeing at what forces they end up having clinically diagnosed con- 
cussions, those concussions are occurring over a wide range of 
forces. 

There are 15-g hits that do it. There are 115-g hits that don’t, 
right? And so, if you are taking amount of force that is 115 and 
you are reducing it to 110 or so — I don’t want to get the numbers 
wrong — ^because of a mouth guard, you might be reducing the 
forces a little bit if the hit is coming from this way, but concussions 
are occurring on a spectrum of forces that that won’t address. 

Senator Udall. I know Ms. Ball mentioned headbands in soccer, 
and I want to ask. Dr. Kutcher, you about this one. You discuss 
in your testimony the potential harm from creating a false sense 
of security when companies falsely claim that products prevent con- 
cussions. 

This is not just about helmets, and it is not just about football. 
Here is another example. This is a protective headband sold to soc- 
cer players and other athletes. Here is an image taken from this 
company’s website that says, “This can come between you and a 
head injury.” 



Does this type of advertising for a protective headband trouble 
you? Is there a danger that a young athlete might put himself or 
herself at greater risk of injury if they believe that this headband 
will come between them and a head injury? 

Dr. Kutcher. I do believe there is a problem there. This type of 
advertising is a little more vague because it just mentions head in- 
jury and not concussion. So you could make an argument that per- 
haps there is a mechanism there to prevent some superficial lac- 
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erations and bruising and that kind of a thing. But for concussion, 
I don’t believe that — well, there is no data that supports that they 
decrease the risk of concussion. 

I have seen in my own practice, as I testified, athletes who have 
become more aggressive and have actually injured themselves and 
others because they have the headband on. They go up and they 
head the ball more. They get involved in head-to-head hits more 
when they would not have done that without the equipment before. 

Mr. Oliver. Senator? 

Senator Udall. Yes, please, go ahead. 

Mr. Oliver. What I was going to say is there is another risk 
here. We have seen this both with helmets as well as devices like 
headbands that a player who has sustained a concussion now sees 
this or the parent sees this as the answer. My kid has had a con- 
cussion. He is just now getting over it. But if I put this on, every- 
thing is fine. 

And so, not only a false sense of security from being protected 
from the first concussion, but being protected because I just had 
one, and this will give me this extra layer. And it is incredibly dan- 
gerous. 

Senator Udall. Did either of you as athletes experience any of 
this that we are talking about here in terms of the headband being 
protective or — yes, Ms. Ball? 

Ms. Ball. I wore headgear that is not this brand, but similar 
after I got my second concussion as a preventive measure. And I 
will say that I did adjust my play, whether I had my headgear on 
or off. 

And I didn’t really think about it critically, whether it would be 
actually doing anything for me. If I had my headgear on, I would 
head the ball more aggressively. I would play differently because 
I thought for some reason, I would like be secure from getting an- 
other concussion. And if I didn’t have my headgear on, I played 
much differently. 

Senator Udall. Mr. Threet? 

Mr. Threet. For me, I used a variety of different football hel- 
mets. I would always get a new one after a concussion. I would al- 
ternate brands, styles. Yes, so I would try different things, but they 
all — I guess the risk is still there. 

Dr. Kutcher. And that is really common, by the way, to college 
football or football in general. You get a concussion, go on to the 
next brand because, obviously, that brand is not the right one for 
you. 

Right? That is 

Mr. Threet. Yes. I mean, that is the equipment managers would 
say that, well, maybe just try a different style and be better next 
time. 

Senator Udall. Let me return to the Riddell helmet testimonial 
claim, the one on no repeated concussions. In a July 23, 2010, 
memorandum to head coaches, head athletic trainers, and club 
equipment managers, NFL Commissioner Roger Goodell wrote, and 
this is a quote, “It is important to remember that no helmet can 
prevent concussions or reduce the risk of concussion to any speci- 
fied degree.” 
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Yet one NFL head athletic trainer has made several product en- 
dorsements for the Riddell Revolution foothall helmet. And a 
Riddell video news release, titled “Riddell Revolution UPMC Media 
Campaign,” highlights Tim Bream of the Chicago Bears, states 
that, “We have had some players who have had ongoing problems 
with head injury, and we made the switch to the new protective 
headgear when it came out at its inception, and these players have 
had no problems since then or no repeated concussions.” 

Dr. Kutcher, do you expect a youth or high school football team 
to have no repeated concussions after switching from traditional 
helmet designs to Riddell Revolution helmets? 

Dr. Kutcher. No, I don’t. 

Senator Udall. Pretty straightforward in your opinion. 

Dr. Kutcher. Yes. 

Senator Udall. Dr. McKee, I don’t know if you have any 
thoughts? 

Dr. McKee. I think this is beyond my level of expertise. It is not 
my area. 

Senator Udall. And Mr. Oliver, I want to ask about the max- 
imum life span of football helmets. I think you talked about that 
a little bit in relation to Senator Pryor questioning you. The Na- 
tional Athletic Equipment Reconditioners Association announced 
that starting next year, it will no longer recondition helmets that 
are 10 years or older. 

NAERA executive director stated that he would not want his son 
wearing a helmet that old. NOCSAE’s technical director Dave 
Halstead told the New York Times that he, and this is his quote, 
“would never let his kid wear a helmet that is more than 10 years 
old.” 

Well, Ralph Conradt’s 17-year-old son Max was unknowingly 
wearing a 20-year-old football helmet when he suffered a brain in- 
jury. Ralph wrote to me. It was after some of this came out. “How 
is it possible that our son was issued a helmet 3 years older than 
he was?” Why does the NOCSAE standard not set a maximum life 
span or number of years before a helmet should no longer be used? 

Mr. Oliver. There are a number of reasons why we don’t, and 
the first reason is you have to tell me what the helmet is you are 
looking at. If it is a 10-year-old helmet that has never been used 
or has been used two seasons, should that helmet be replaced sim- 
ply because it has reached a birth date of 10 years? 

There is no data that suggests that that helmet, because it has 
reached an age of 10 years, is more or less protective than any 
other helmets that are of a similar age. The other thing has to do 
with whether or not you are using a 10-year life or a 12-year life 
or an 8-year life because there has been a change in technology. 

If 10 years ago or 9 years there was a radical change in the tech- 
nology of helmets such that older helmets don’t provide the same 
measurable level of protection, then it would make sense to have 
that life span cutoff. We have always relied on the manufacturers 
to specify if there is a safe life on their helmets. 

And one of the reasons we do that is because we, by intent, 
maintain our standards as design neutral. Part of the design neu- 
tral process is to not impose upon a manufacturer an obligation to 
use a particular kind of material or a particular shape of the shell 
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or a particular design to allow innovation and progress in those 
areas. 

If a helmet company makes a helmet and they say this helmet 
is good for 15 years as long as it is regularly reconditioned and re- 
certified, then they must have data to support that, and it is their 
helmet, their design. What we do know, and we know this from re- 
conditioning testing data, that helmets that are properly cared 
for — they are properly reconditioned. Their padding is replaced 
when it starts to wear. They are inspected for cracks, and they are 
properly cared for. 

When they are retested after being used in the field and after 
being reconditioned, those test numbers look very much like they 
did when that helmet was brand new. No way for us as an associa- 
tion or as an organization that sets the standards to say from our 
tests that a helmet that is now 8 years old or 10 years old that 
scores essentially the same as it did when it was new should be 
replaced and force schools, for example, to replace maybe a third 
or half of their helmets, when maybe the helmets don’t need to be 
replaced. 

And the other question that you have to ask yourself is, right 
now, there are Revolution helmets on the market that are ap- 
proaching 8 years old. And I am not endorsing any particular hel- 
met. But there has been a great cry, if you will, to move from older 
style helmets to newer style helmets. 

If there is a helmet on the market today or being used today that 
is 8 years old and it is a new technology helmet, and it has been 
properly cared for, padding replaced, and retested on an annual 
basis, what is it that happens at 10 years that makes that helmet 
suddenly need to be thrown away if it was safe at 9 years or safe 
at 8 years? And we don’t have the data to suggest that. 

I think the position, the decision that NAERA made with regard 
to 10-year helmets was a policy decision they made that they just 
weren’t going to do that for helmets older than 10 years. And I 
know they see some helmets that are 15 and 20 years old. 

Senator Udall. Does NOCSAE require the helmets have a clear- 
ly visible date of manufacture and a date of last reconditioning 
label? 

Mr. Oliver. We do. We require both of those things. 

Senator Udall. And do you know how many high school or 
younger football players are wearing helmets that are 10 years or 
more in age? 

Mr. Oliver. We don’t know specifically. What we know is from 
the data for helmets that come back in for reconditioning because 
we get that test data back at the end of each season. And we know 
that sample, and this is a ballpark figure. But approximately 89 to 
92 percent of those helmets are less than 10 years of age. 

Again, it is going to vary year to year, but that is the best we 
can come up with. 

Senator Udall. And do those helmets 10 years and older still 
meet NOCSAE current helmet standards? 

Mr. Oliver. They will if they have been through the proper pro- 
gram and have been properly reconditioned and had the padding 
replaced. They will. If they don’t, they get failed, and they won’t 
make it through the reconditioning process. 
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Senator Udall. Yes. There is — I am shifting the issue a little hit 
here to supplements, and I think both of our physicians realize 
there has been a lot of evidence recently on supplements. And this 
has kind of surprised me. 

There is a company selling supplements which claims that they 
“protect against concussions.” It is called Sports Brain Guard. 
What are your thoughts on these claims about supplements and 
concussions? 

[The information referred to follows:] 



Buy Sports Brain Guard 



Purchase a 30 day supply of Sports 
Brain Guard to help protect your 
brain from concussion injury and 
play your best. 


BUY NOW 


And I am going to send one of these down to you, but it is a die- 
tary supplement that is called Brain Guard. Do you have any 
thoughts on that? 

Dr. Kutcher. I do. What are the components of Brain Guard? Is 
that the DHA, one of the DHA products, I imagine? Much like the 
other discussions we have had, there is no data that this type of 
thing will help prevent concussion at all really. 

And I just kind of go back to a conversation we had earlier in 
the hearing about the amount of time and money that has gone 
into neuroprotective agents for things like stroke. I mean, decades 
and decades and billions of dollars, and we haven’t found anything 
for a mechanism that we know much more about, cell death and 
stroke. We know that. We know how that works at the molecular 
level a lot more than concussion anyway. 
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And yet we don’t have any answer there. So I don’t see any data 
that would support the use of this, nor would I expect that we 
would he able to find any. 

Senator Udall. Let me just briefly just say in closing, first of all, 
thank you to the entire panel. I think your testimony has been 
very, very helpful, and I think parents and families out there are 
increasingly wanting to hear more about this, and I think the way 
you have engaged this today helps them a lot. 

I think this issue of awareness, I think all of you have talked 
about raising the awareness level, and we need more education, 
and we need to start younger. And those are very, very important 
points. 

And then the second, which you can see that I am passionate 
about, is this whole idea about misleading claims when it comes to 
equipment. It just seems to me that there is so much work that we 
need to do there to educate people. And people need to realize the 
old statement that is always used, “Buyer beware.” I mean, you 
need to check out when you have one of these products, whether 
it is supplements or whether it is a mouth guard or a headband, 
you really need to look a little deeper than the advertising there. 

So let me thank you again, and the hearing is adjourned. 

[Whereupon, at 4:39 p.m., the hearing was adjourned.] 



APPENDIX 


Prepared Statement of Hon. Frank R. Lautenberg, 

U.S. Senator from New Jersey 

No parent should ever have to fear for their child’s life when they play sports. 
Minor injuries are always a risk, but no young athlete should ever walk off the field 
with life-threatening brain trauma. All it takes is one serious injury to keep a young 
person on life’s sidelines forever. 

In 2009 alone, almost 250,000 people aged 19 and younger ended up in an emer- 
gency room with traumatic brain injuries they suffered while playing sports. These 
injuries affect girls and boys alike. Girls soccer and boys football are the sports 
where most concussions occur among high school students. 

This is a problem in college sports, too. In my state, Eric LeGrand — a Rutgers 
University football player — was paralyzed from the neck down during a game a year 
ago. Mr. LeGrand is improving, but his story reminds us we have a lot of work to 
do to make sports safer for all athletes. 

I am working with Senator Tom Udall to strengthen safety standards for helmets. 
Parents are increasingly aware of the danger of concussions, and they deserve safe 
helmets that will protect their children from injury. Our bill will also make it a 
crime for helmet makers to make false or misleading claims about safety benefits. 

Parents need the straight truth about helmets — not exaggerated claims that lull 
them into a false sense of security. I look forward to working with my colleagues 
to pass this bill and help parents, schools and helmet makers work together to pro- 
tect our children. 

I thank the Chairman for holding this important hearing. 


Prepared Statement of Hon. Mark Warner, 

U.S. Senator from Virginia 

Thank you. Chairman Rockefeller, for calling this hearing. I’d also like to thank 
my colleague. Senator Tom Udall, who has been a leader in highlighting this impor- 
tant issue for our country’s student and professional athletes. Understanding the 
dangerous nature of concussions, better educating parents, coaches, trainers, and 
the athletes themselves on the symptoms and the precautions to avoid concussions, 
is critically important. Ensuring that all parties have the best, scientifically accu- 
rate information also is an important step in both the education and precaution of 
all of those involved. 

I am fortunate to represent Virginia Polytechnic Institute and State University, 
Virginia Tech, located in Blacksburg, VA, which is home to both the four-time ACC 
championship team and a group of researchers who are doing groundbreaking re- 
search into understanding how different helmet construction can impact the severity 
of the impact of concussions. Led by Steven Rowson and Stefan Duma, Virginia 
Tech and Wake Forest researchers have developed a five-star rating system to bet- 
ter evaluate helmet performance for football players. Similar to the current star-rat- 
ing systems for cars, the National Impact Database will provide better clarity on the 
construction of helmets and how that may impact exposure and risk of concussion. 
The database’s first analysis of 10 adult helmets was published in May of this year, 
and it was first time researchers have provided the public with a bioengineering im- 
pact data study with comparative test results. The rating system was funded in part 
by the National Institutes of Health and the Department of Transportation, and this 
research is independent of helmet manufacturers. 

This research indicates that current helmet performance is not directly related to 
cost. The database can now help consumers make better informed decisions based 
on independent data that compares the biomechanical performance of these helmets. 
I hope the star-ratings may also help push manufacturers to come up with better 
designs. The researchers do note, and I believe appropriately, that no helmet can 
provide full protection against concussions. There is considerable chance involved in 
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head injuries in football and other sports, and what advanced-design helmets can 
do is lower the risk. However, transparency and information certainly can help con- 
sumers, players, coaches and trainers make better-informed decisions. 

I understand there have been concerns that some manufacturers have inappropri- 
ately marketed sports equipment, including helmets, by overstating the protections 
they provide. I share that concern, and I believe we must educate players, parents, 
coaches and trainers on the dangers of concussion and other injuries regardless of 
the equipment used. I look forward to working with the members of this Committee 
to ensure that there is minimal confusion in the marketplace over what it is that 
sports equipment can do. Helmets and other sports equipment provide one layer of 
protection, and it certainly does not eliminate the need for more awareness and pub- 
lic education about ways we might prevent and better manage concussions during 
sports activity. 

I do, however, continue to strongly support continued research, based on sound 
science that helps us to help better understand how we can keep our young people 
safer while competing in sports activity. This includes — but it certainly is not lim- 
ited to — the groundbreaking research on concussions that is currently going on at 
Virginia Tech. 

I thank the Committee for holding a hearing on this important topic and stand 
ready to work with the Committee on possible solutions as we move forward. Thank 
you. 


Prepahed Statement of Sporting Goods Manufacturers Association (SGMA) 

The Sporting Goods Manufacturers Association (SGMA) appreciates this oppor- 
tunity to submit a statement for the record of this important hearing. We regret not 
being able to be represented in person but could not accommodate the hearing 
schedule due to a long-planned Board of Directors meeting in Chicago. 

SGMA is the national trade association of sports footwear, apparel, equipment 
and accessories manufacturers, distributors and marketers. Our membership con- 
sists of hundreds of brands which produce and sell sports products in the United 
States and around the world. SGMA believes sports and physical activity enhance 
people’s lives. Our industry’s products make sports, fitness, recreation and exercise 
accessible, enjoyable, fulfilling and healthy for millions of Americans every day. Our 
member companies are proud of the role they play in supporting healthy, active life- 
styles for all. 

The primary business for many SGMA member companies focuses on designing, 
building, selling and maintaining protective sports equipment. We all recognize that 
participation in sports activities carries some risk of injury. While our products are 
designed to reduce that risk, no protective equipment can completely eliminate the 
risk. No helmet, regardless of design, material construction or technology can pre- 
vent all concussions or for that matter, all injury. With that realization, our compa- 
nies strive through research, innovation, testing, refinement and consumer edu- 
cation to deliver products with improved protective qualities and properties, thereby 
enhancing the sport experience for the participant. 

From its very inception, SGMA has been a leader in bringing the industry to- 
gether to face challenges around reducing risk of injury. When SGMA was founded 
in 1906, national concern over football related injuries dominated the sports land- 
scape. SGMA’s original member companies banded together and joined forces with 
the newly formed National Collegiate Athletic Association (NCAA) to change the 
way football was played. Among the major rule changes implemented at that time 
were the prohibition of the Fljdng Wedge blocking technique and re-design of addi- 
tionally protective football pants, rule changes that brought virtually immediate re- 
duction in football injuries. The complementary nature of problem identification, 
rules modification, product innovation and culture change is a recurring theme in 
successful action to reduce sports injury, and one that bears thoughtful analysis as 
we address the urgent need to comprehensively address concussions in sport. Our 
experience tells us reducing sports injury requires a multi-disciplinary approach 
that engages the views and expertise of athletes, parents, coaches, trainers, sports 
league administrators, medical professionals, rules makers, standards setting bod- 
ies, scientific investigators, product developers and marketers, and the media. 

In 1931, the industry adopted 11 Trade Practice Rules, ” to provide new standards 
of competition, and ... to abandon all that is unfair to the public and to one an- 
other.” One of those Trade Practice Rules was “to work closely with various gov- 
erning bodies to assure standardization of equipment specifications.” This statement 
foreshadowed the need for an independent, science-based standards-setting organi- 



81 


zation, a subject we will revisit later in this testimony when discussing the National 
Operating Committee for Standards in Athletic Equipment (NOCSAE). 

That same year, legendary Notre Dame Football coach Route Rockne said of the 
SGMA membership: “I want to compliment the sporting goods manufacturers on the 
fine protective measures they have given foothall. Despite the much larger number 
of football players, there are fewer injuries now than in the past. The biggest factor 
in reducing the number of injuries has been the added protection which has been 
built into football equipment. Your industry is a fine asset to college athletics. You 
are making equipment right.” 

A few years later in 1934, SGMA founded its educational and instructional arm 
known as The Athletic Institute, which evolved for a time into a world leader in 
the production of educational books, films, and videos. One of the goals of The Ath- 
letic Institute was “to develop educational/training aids for athletes and coaches.” 
For many years, SGMA and The Athletic Institute produced and distributed more 
sports instructional materials than virtually anyone in the United States. While 
SGMA is no longer in the training video business, we do believe tremendous 
progress in reducing risk of sports injury is attainable by utilizing new media capa- 
bilities to teach coaches, players and parents about proper technique. USA Football, 
the national governing body for youth football, has created an impressive on-line 
program that provides specific guidance on teaching age and size appropriate block- 
ing and tackling technique. Pop Warner also has an excellent coaching education 
program. These are the basic cornerstones of reducing risk of injury. Matched with 
the NFL’s concerted effort to reduce and ban head to head contact, sustainable cul- 
tural change is happening across the football community. 

The sports products industry absolutely has a role to play here. It starts with 
product design and innovation. Helmet technology is steadily improving. Our compa- 
nies invest heavily in research and development exploring new materials, design, 
construction, and durability. They explore performance and protective qualities at 
extreme temperatures and repeated use, direct impacts and glancing blows, linear 
and rotational forces. Currently, a tremendous effort is being directed at managing 
energy from low impacts, reflecting the possibility that concussions may be gen- 
erated from lower energy forces than have traditionally been the focus of helmet de- 
sign. 

Football helmet manufacturers study videotapes of actual impacts to analyze and 
develop responses to concussive impacts. New technologies are being developed and 
implemented that measure in real time the nature and severity of impacts players 
receive on the field. There are several schools that currently employ this technology 
in their helmets, with immediate data being transmitted to sideline computers for 
trained professionals to monitor. 

These innovations are not limited to football. Technology transfers amongst la- 
crosse, baseball and hockey head protection are raising quality of protective prod- 
ucts in these sports as well. 

The marketplace is vibrant. Two manufacturing brands have entered the football 
helmet business in recent years. Both have created excitement and awareness for 
their product, giving consumers additional choices of head protection. 

A reflection of the product improvements generated by the overall football helmet 
industry may be found in a recently published paper from Virginia Tech University’s 
Dr. Stefan Duma. While SGMA is not in a position to speak to Dr. Duma’s ranking 
of different helmet models. Dr. Duma’s broad conclusion merits mention. Dr. Duma 
stated, “The results clearly show that the newer technologies across all manufactur- 
ers are significantly better at reducing the risk of concussions compared to older 
models.” 

In addition to creating innovative products, the sports equipment industry can 
help leverage our connection to players and parents to communicate critically impor- 
tant pieces of information. One area the football helmet industry is exploring today 
centers on the appropriate fitting of a football helmet. Regardless of brand or model, 
one of the most important factors in the effectiveness of a football helmet is that 
it is correctly fitted to the player’s head. Correct fitting is fundamental to ensuring 
the protective properties of a helmet are maintained. All football helmets are de- 
signed to fit snugly, they should never come off in normal course of play. Yet, on 
any given Saturday or Sunday in the fall, television images of helmets fl3dng off 
players heads are far too common. Our industry is exploring ways to work together 
in educating coaches, league administrators, parents, equipment managers — anyone 
responsible for providing helmets to players — on how to ensure the helmet is prop- 
erly fitted. 

Further to the point of education, the football helmet industry is in early stages 
of discussing if there is a way to improve warnings — messages to consumers as to 
what the product can do, and perhaps as important, what the product cannot do. 
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Of course, all sports protective products currently carry warnings. The industry, in 
consultation with many partners and interested parties, is exploring whether stand- 
ardized language, graphics and placement would improve the clarity of the message 
to the consumer. 

Recognizing so much that can and should be done to address concussions, it’s im- 
portant also to note some of the significant and specific challenges we face in devel- 
oping a successful integrated approach to reducing incidence of concussions in sport. 
Most vexing is that scientific consensus of what is a concussion and what causes 
concussions is evolving. Clearly, the medical and scientific community has gained 
a better understanding of the symptoms, proper precautions, cumulative impact and 
long term effect of concussions. The “Return to Play” protocols being enacted around 
the country are a great response certain to improve player health. These new under- 
standings have led to new helmet technology and innovation, but the direct effects 
of low force impacts and their causal relation to concussive events remain unclear. 
Influences such as ambient temperature and hydration levels of players may be im- 
portant, along with “g” forces and direction of impact. Simply put, more research 
is needed. Products innovations will continue based on available data, but helmet 
manufacturers need more conclusive data. 

The issue of a special performance standard for youth football helmets arises here. 
At one level, it may be intuitive that a specific standard for youth helmets is re- 
quired. However, many in the scientific and helmet research community have raised 
concerns that creating a new standard without understanding the risks of unin- 
tended consequences is bad policy. Again, lack of scientific consensus raises a red 
flag for some. SGMA members welcome the call for additional dedicated research 
on this specific question, as soon as possible. 

The National Operating Committee on Standards for Athletic Equipment 
(NOCSAE) is the primary standards-setting body for sports equipment in the United 
States. Product performance standards are created and managed by NOCSAE, along 
with test protocols to ensure product integrity. The 20-member Board of Directors 
oversees NOCSAE operations. SGMA sits on the Board, along with representatives 
of the American College Health Association, American College of Sports Medicine, 
American Orthopedic Society for Sports Medicine, American Football Coaches Asso- 
ciation, and the American Medical Society for Sports Medicine, amongst others. The 
organization is independent and science-based. NOCSAE ensures the sports prod- 
ucts industry is regulated and monitored. SGMA believes NOCSAE has been effec- 
tive in establishing, promulgating and enacting strong voluntary standards, with de- 
monstrable results. 

Since the advent of the NOCSAE football helmet standard, catastrophic head inju- 
ries in the sport have declined by 85.5 percent. It is important to note this reduction 
was accomplished during a period when the number of athletes playing football 
more than tripled and the size, strength and speed of the players increased expo- 
nentially. It’s penetration of the football helmet market, for example, is total. SGMA 
believes that virtually no helmet sold in the U.S. marketplace fails to meet the 
NOCSAE Standard. 

The chart below highlights the impact the NOCSAE standard has had on cata- 
strophic football injuries since it was introduced. 
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Direct Football Injuries Cause of Death 
Head Injury/Cerrebral Hemorrhage 
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NOCSAE Football Helmet Standard published 1973. Reconditioner’s Standard Revised to 
NOCSAE standard, 1977. 

Source: Football Fatalities and Catastrophic Injuries 1931 — 2008. Dr. Fredrick Mueller and 
Dr. Robert Cantu, Carolina Academic Press. 

The NOCSAE football helmet standard has been modified more than 20 times 
since it was created in 1973. The NOCSAE Scientific Advisory Committee consists 
of many of the country’s leading researchers on helmet protection and neuroscience. 
They have a primary responsibility for recommending changes to the standard. Un- 
fortunately, the science of preventing concussions is limited. The science of severity 
of concussions is constantly changing. The industry believes NOCSAE has brought 
together the best thinking on the prevention of sport concussions in the NOCSAE 
Scientific Advisory Committee to formulate leading edge approaches to concussion 
management. NOCSAE has made, and continues to make, substantial grants to 
these and other researchers to do concussion-related research. SGMA and its mem- 
bers support this use of NOCSAE funds. 

Though we have focused much of this statement on football-related matters, it is 
important to note that concussions are not limited to football, and a variety of pro- 
tective products are being created to offer protection across many sports. 
Mouthguards have evolved from a simple piece of plastic to a more malleable prod- 
uct intended to better absorb the shock from a blow to the chin, knee braces are 
more common now due to lighter and stronger materials, eyewear is required in 
field hockey and girls’ lacrosse and the use of face-masks for fielders in fast-pitch 
softball has increased. The growing use of these products is evidence of the sports 
equipment’s industry’s commitment to reducing injuries in sports. Although partici- 
pating in sports comes with the inherent risk of potential injury, equipment manu- 
facturers and governing bodies work hard to reduce injuries through innovations in 
protective equipment and rules changes to better protect players. 

In closing, the industry is aware of the need to work aggressively to address con- 
cussions in sports. We also know, until there is more definitive medical science, 
there is a limit in what a helmet can do to eliminate concussions in sports. Until 
there is a consensus in concussion science, the helmet industry is taking a multi- 
disciplinary approach working with trainers to insure equipment is fit correctly, 
sport governing bodies to create rules for protecting players from unnecessary hel- 
met to helmet contact and working with coaches to adopt proper sport play tech- 
niques changing the current football culture to understand the seriousness of the 
concussion issue. Through NOCSAE, the industry is working with the Center for 
Disease Control providing educational materials to consumers, helping them under- 
stand and evaluate the concussion risk in sports. 

Thank you. 
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Prepahed Statement of Scott Hallenbeck, 

Executive Director, USA Football 

Chairman Rockefeller and Members of the Committee: 

My name is Scott Hallenbeck. I am the executive director of USA Football, the 
sport’s national governing body in the United States. 

Approximately 3.0 million American children age 6-14 and 415,000 adult volun- 
teers power youth tackle football, making it one of our country’s most popular youth 
sports. USA Football is an independent non-profit organization with members resid- 
ing in all 50 states and the District of Columbia. Our members are youth football 
coaches, players, league commissioners and football game officials. Within our spec- 
trum of responsibility is to lead and serve the youth football community. We do this 
in several ways, including giving information in the area of health and safety 
through our work with the Centers for Disease Control and Prevention (CDC) and 
other experts. 

USA Football was endowed by the National Football League (NFL) and the NFL 
Players Association (NFLPA) in 2002 through the NFL Youth Football Fund. The 
NFL Youth Football Fund is a non-profit foundation created by the NFL and 
NFLPA in 1998. I have served as USA Football’s executive director since 2005. 

Twenty-six (26) youth sports organizations, including USA Football, began work- 
ing with the CDC since 2007 to educate the youth sports community on concussion 
awareness and management. Fortunately, this number of youth sports organizations 
has increased in recent years. Player health and safety, including concussion edu- 
cation and management, is a point of emphasis for USA Football. 

USA Football’s CDC-approved concussion awareness work has garnered national 
media attention. This underscores the public’s thirst for additional knowledge and 
education on this topic. 

Summary of USA Football’s CDC-Approved Concussion Awareness 
Information 

USA Football’s coaching education curriculum, football training events, and re- 
sources provide youth football players, parents, coaches, league commissioners, and 
game officials with a strong knowledge base of football’s fundamentals. Although no 
physical activity is injury-proof, coaches who understand how to properly teach 
blocking and tackling within the rules will foster a positive football experience and 
will likely lessen the chance of injury. 

The following summarizes how USA Football, with CDC-approved practices, edu- 
cates the youth football community on how to recognize a concussion and how to 
respond if one occurs. This information is promoted on our website — 
www.usafootball.com — and is available without cost. 

USA Football’s online tackle and flag coaching courses were bolstered in April 
2010 with 35 minutes of video addressing concussion (11 minutes), heat and hydra- 
tion (13 minutes), proper helmet fitting (7 minutes) and proper shoulder pad fitting 
(4 minutes). USA Football earned national publicity for these courses promoting 
player safety (Associated Press, 4/28/10). All videos may be viewed at 
usafootball.com at no cost at usafootball.com I health-safety I videos-and-downloads. 

Each of the tackle football coaching course’s 15 chapters are followed by a quiz 
to strengthen comprehension. A coach’s progress within the course can be tracked 
by a league’s commissioner. A coach must correctly answer at least 80 percent of 
the questions in a chapter quiz in order to advance to the next chapter. 

More than 75,000 youth football coaches have been educated by USA Football in 
our organization’s history. Of these 75,000 coaches, more than 43,000 have been 
trained by USA Football in the past 18 months, illustrating the increasing value 
that youth leagues place in our educational resources. USA Football does not oper- 
ate youth leagues nor does it have the ability to mandate youth coaches to complete 
its coaching courses. Leagues independently decide to employ USA Football’s 
courses and resources on a value-based proposition. 
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USA Football’s online coaching course, successfully completed by more than 61,000 youth foot- 
ball coaches, teaches how to properly coach football fundamentals. 



Following each USA Football coaching course chapter, coaches are quizzed on what they 
learned. A cumulative score of at least 80 percent on each chapter quiz is needed to advance 
through the course. 


Youth sports leagues — not only those pertaining to football — are encouraged to 
adopt USA Football’s CDC-approved concussion awareness and management policy 
(below). USA Football recommends that every youth sports league employs a policy 
such as this: 


Prevention and Preparation for Coaehes (Primary Source: CDC) 

(1) Educate athletes and parents about concussion 

(a) Talk with athletes and parents about preventative measures, s3Tnptoms, and 
proper action to take relative to concussions. 

(b) Emphasize the dangers of playing through a concussion. 
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(2) Insist that safety comes first 

(a) Teach athletes safe playing techniques and good sportsmanship 

(b) Review the “Concussion Fact Sheet for Players” found at usafootball.com 
with players and their parents 

(3) Teach athletes and parents that it is not safe to play with a concussion 

(a) Explain that it is not “courageous” nor does it show strength to play with 
a concussion 

(4) Prevent long-term problems 

(a) “When in doubt, sit them out.” Keep athletes with known or suspected con- 
cussion off the field until an appropriate health care professional clears them 
to return. Returning to play must be a medical decision. 

Signs & Symptoms of Concussion (Primary Source: CDC) 


Observations made by Coaching Staff 


Symptoms reported by Athlete 


Appears dazed or stunned 

Is confused about assignment or position 

Forgets plays 

Unsure of game, score, or opponent 
Loses consciousness (even briefly) 

Shows behavior or personality changes 
Can’t recall events prior or after the hit or fall 


• Headache or “pressure” in the head 

• Nausea or vomiting 

• Balance problems or dizziness 

• Double or blurry vision 

• Sensitivity to light or noise 

• Feeling sluggish, hazy, foggy, or groggy 

• Concentration or memory problems 


What a Coach Should Do When a Concussion is Suspected (Primary Source: 
CDC) 

(1) Remove the athlete from play 

(a) Look for signs and symptoms of concussion if an athlete experienced a bump 
or blow to the head 

(b) “When in doubt, sit them out” — athletes with signs or symptoms of concus- 
sion must not return to play 

(2) Ensure that the athlete is evaluated immediately by an appropriate health care 
professional 

(a) Do not try to judge the severity of the injury yourself 

(b) Coaches recording the following can help a health care professional in as- 
sessing the athlete: 

(i) Cause of the injury and the force of the hit or blow to the head 

(ii) Any loss of consciousness and if so, for how long 

(hi) Any memory loss or seizures immediately following the injury 
(iv) Number of previous concussions (if any) 

(3) Inform the athlete’s parents I guardians of the possible concussion and give them 
the concussion fact sheet for parents found on usafootball.com 

(a) Ensure at parents know the athlete must be seen by an appropriate 
healthcare professional 

(b) Provide formal documentation of the injury and notify the league commis- 
sioner 


(4) Allow the athlete to return to play only after an appropriate healthcare profes- 
sional clears his or her return 


(a) A repeat concussion that occurs before the brain recovers from the first can 
slow recovery or increase the likelihood of having long-term problems 

USA Football Educational Resources & Initiatives 

The following outlines USA Eootball’s educational resources and initiatives, in- 
cluding information distribution channels. 

Education 

• USA Football Events: Knowing the game’s fundamentals and how to teach them 

fosters a positive football experience 

° AUSA Football Coaching Schools: youth coaches are instructed how to teach the 
sport’s fundamentals properly 

° USA Football Player Academies: youth players (aged 7-14) are taught proper 
football fundamentals 
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° Football State Leadership Forums: commissioners learn best practices, including 
insight on concussion 

• USA Football stresses that athletes who have or are suspected to have suffered 
a concussion must not return to play until an appropriate healthcare profes- 
sional clears them to do so. 

• USA Football’s Online Coaching Education Program for Youth Tackle and Flag 
Football 

° Concussion awareness and management information is part of USA Football’s 
basic online coaching courses for both tackle and flag football 

• USA Football’s concussion-related course content is created by its Football & 
Wellness Committee, the CDC, and the National Athletic Trainers’ Associa- 
tion (NATA) 

• USA Football’s Football & Wellness Committee is composed of experts in sev- 
eral areas, including concussion, hydration, and nutrition 

• National Federation of State High School Associations (NFHS) “Fundamentals of 
Coaching Football” Course 

° Produced by USA Football, this course teaches proper coaching fundamentals to 
America’s high school football coaches 

° High school head football coaches in Arkansas and Massachusetts are mandated 
by the high school athletic associations in those states in order to successfully 
complete the NFHS’s three-part online coaching curriculum; USA Football’s 
coaching course accounts for one of these three parts. 

Rules 

• USA Football Youth Football Rulebook 

° USA Football’s Youth Football Rulebook, made available to all youth football 
leagues in the United States, is written with assistance from the National Asso- 
ciation of Sports Officials (NASO) and the NFHS to establish important youth 
football standards 

° Work done by USA Football’s Rules Committee in Nov. 2010 enlarged the scope 
of illegal contact made to a player’s helmet to increase player safety. The rule 
change earned coverage from The Associated Press (Nov. 10, 2010). 

Research 

• Youth Football Participation and Safety Surveillance Studies 

° USA Football continues youth football’s most accurate participation study moni- 
toring players, coaches, and teams 

° USA Football will invest to execute a study to learn more about youth football 
injury rates and how they are affected by varying standards of play (Age & 
Weight, Age and Grade-based) 

• Data collection will begin during the 2012 football season 
USA Football Equipment Grant Program 

USA Football, through financial support provided by the NFL Youth Football 
Fund, has awarded more than $4 million in football equipment based on merit and 
need to youth and high school programs across the United States since 2006. More 
than 700 youth and high school football programs in 44 states were assisted through 
USA Football grants awarded in 2011 alone. 

USA Football equipment grants make youth and high school football safer and 
compliments programs’ existing fundraising endeavors for new equipment. Selected 
youth leagues choose one of 14 equipment packages, each valued at $1,000. Selected 
high school programs also choose one of 14 packages, each valued at $1,500. 

Dozens of football program leaders have expressed appreciation for equipment 
grants awarded by USA Football: 

“This is going to enable a lot more kids to play. This grant keeps kids on the field. 
It’ll definitely help us and we are so very grateful.” 

— Cassandra Jetter-Ivey, Newark (N.J.) North Ward Scorpions Youth Football 
Program 

“We appreciate USA Football’s help. This allows a sense of relief that we’re keep- 
ing our children safe from injury by placing them in new and sturdier helmets. 
Since we are supporting children who are predominately underprivileged, this as- 
sistance is especially valuable as it keeps our registration fees as low as possible.” 
— DeAndrea Singleton, Westbury Redskins; Houston, Texas 
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“The equipment grant we were awarded from USA Football will provide equip- 
ment and uniforms to young athletes in low-income, inner-city neighborhoods. Most 
of the youths are between the ages of 5-12 years and the majority of them are fi- 
nancially disadvantaged. USA Football helps us make a difference in the lives of 
our kids and we appreciate their non-profit office’s support.” 

— Steve Billingslea, Middle Tennessee Bulldogs; Nashville, Tenn. 

USA Football’s Football and Wellness Committee 

USA Football has assembled a Football and Wellness Committee to further pro- 
mote best practices for America’s youth football community. The committee, com- 
posed of 26 experts spanning football coaching, player health, and other areas, share 
insight with youth football coaches, game officials, league commissioners, youth 
players, and parents to lead the game’s development and foster a positive football 
experience for youth and amateur players. The committee’s expertise will be shared 
with USA Football members through www.usafootbaU.com, our quarterly USA Foot- 
ball Magazine, and our football training events, which are conducted in more than 
two dozen states. 

This committee roster represents a variety of organizations including the Amer- 
ican Red Cross, the Andrews Institute, the National Center for Sport Safety, and 
several medical centers from across the United States. USA Football’s Football & 
Wellness Committee Members: 


Name 


Expertise 


Organization 


Tom Bainter 
Tom Bass 
Marcus Boyles 
Jody Brylinsky 
Ron Courson 
Ted Crites 
Jeremy Gold 
Dr. Ann Grandjean 

Dr. Brad Hatfield 
Dr. Stan Herring 
Kirk Heidelberg 

Kent Johnston 
Dr. David Joyner 
Chuck Kyle 
Dr. John Lehtinen 
Dr. Larry Lemak 
George Maczuga 
Chris Merritt 

Dr. Joel Morgenlander 
Dr. Lonnie Paulos 
Mike Price 
Dr. JohnEric Smith 
Steve Specht 
Gary Swenson 

Kim Schwabenbauer 
Dr. Dave Yukelson 


Football expert, running backs 
Football advisor 
Football expert, receivers 
Coaching performance 
Sports medicine 

First aid, CPR/AED, injury prevention 
Football expert, defensive line 
Medical and nutrition education 

Kinesiology 

Concussion awareness and management 
Football expert, offensive line 

Football expert, physical skills 

Medical expert, orthopedic physician 

Coaching performance 

Family medicine 

Sports Medicine 

Equipment 

Football expert, defensive backs & sp. 

teams 

Neurology 

Orthopedics 

Insurance 

Hydration 

Football expert, linebackers 
Football expert, quarterbacks 

Nutrition 
Sport psychology 


Bothell (Wash.) High School 
USA Football 

Wayne County (Miss.) High School 
Western Michigan University 
University of Georgia 
American Red Cross 
Chicago Morgan Park High School 
University of Nebraska Medical 
Center 

University of Maryland 
University of Washington 
Rockford (111.) Christian High 
School 

Cleveland Browns 
Penn State University 
Cleveland St. Ignatius High School 
Peninsula Medical Center 
Lemak Sports Medicine 
Riddell 

Miami Christopher Columbus High 
School 

Duke University Medical Center 
The Andrews Institute 
Essix Insurance 

Gatorade Sports Science Institute 
Cincinnati St. Xavier High School 
West Des Moines (Iowa) Valley 
High School 

Corporate dietitian, Super Bakery 
Penn State University 


Player Progression Development Model 

America’s youth football community is learning how to coach and play the sport 
in a way never done before. 

Developed throughout 2010 and 2011, USA Football introduced a Player Progres- 
sion Development Model (PPDM) earlier this year. Youth football coaches in 15 
states completed USA Football’s age-appropriate teaching and learning approach to 
the game prior to the start of the 2011 football season. 

USA Football’s PPDM develops youth football players by having them learn the 
game, increase their skills and build confidence at age-appropriate levels. It directs 
youth coaches how to teach the game in a progression based on a player’s age and 
physical abilities as well as the player’s mental, emotional and social maturity. 

Player age segments within USA Football’s Player Progression Development 
Model: 


• Under-6 (flag football) • Under-10 (tackle) • Under-14 (tackle) 

• Under-8 (tackle) • Under-12 (tackle) 

USA Football’s Player Progression Development Model is woven into all USA 
Football programming — more than 80 football developments events for coaches. 
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players and commissioners and its online educational and skill-strengthening re- 
sources for coaches and players. 

USA Football created its Player Progression Development Model (PPDM) under 
the direction of the following experts: 


Name 


Area of Expertise 


Tom Bainter, Bothell (Wash.) H.S. Football Coach 

Jeremy Gold, Chicago Morgan Park H.S. Football Coach 

Kirk Heidelberg, Rockford (111.) Christian H.S. Athletic Director 

Kent Johnston, Cleveland Browns Strength and Conditioning Coach 

Chuck Kyle, Cleveland St. Ignatius H.S. Football Coach 

Larry Lauer, Ph.D., Michigan State University 

Chris Merritt, Miami Christopher Columbus H.S. Football Coach 
Anne Pankhurst, Independent Consultant 

Cathy Sellers, United States Olympic Committee 
Steve Specht, Cincinnati St. Xavier H.S. Football Coach 
Gary Swenson, West Des Moines (Iowa) Valley H.S. Football Coach 
Dave Yukelson, Ph.D., Penn State University 


Running Backs 
Defensive Line 
Offensive Line 
Physical Abilities 
Principles of Coaching 
Exercise & Sport Science, Sport Psy- 
chology 

Defensive Backs and Special Teams 
Physical Abilities, Growth and Matura- 
tion 

Principles of Coaching 
Linebackers 
Quarterbacks 
Sport Psychology 


“A structured player development model is good — and needed — for football, par- 
ticularly youth football,” said Cleveland St. Ignatius head football coach Chuck Kyle, 
a 10-time Ohio state champion coach and member of the Ohio High School Football 
Coaches Association Hall of Fame. “This is a game of innovation, rooted in fun- 
damentals,” Kyle adds. “USA Football’s Player Progression Development Model is 
an extraordinary example of how these two dynamics work together and form the 
foundation of an exceptional team sport of the mind, body and spirit.” 

USA Football Tackle Advisory Committee 

Head football coaches with NFL, collegiate, high school and youth experience as 
well as a leading sport psychologist were selected for USA Football’s Tackle Advi- 
sory Committee in June 2011, the first committee of its kind to benefit America’s 
youth football community. 

The group of experts helps youth coaches teach tackling fundamentals and 
strengthen player safety on a national level through USA Football resources. 

The five-member committee has assisted in developing a tackle progression 
model — a step-by-step process for youth coaches to teach tackling fundamentals in 
proper order. The tackle progression and its drills were created by USA Football. 
USA Football’s tackle progression model further strengthens player safety and iden- 
tifies ways to build confidence in youth players by appropriately introducing them 
to contact. 

USA Football’s Tackle Advisory Committee Members: 


Name Position Organization 

Pat Fitz- Head Football Coach Northwestern University 

gerald 

Merril Hoge Youth Football Coach and NFL Analyst ESPN (NFL Alumnus) 

Chris Merritt Head Football Coach Miami Christopher Columbus High 

School 

Jim Mora Youth Football Coach and Former NFL Head Coach Atlanta Falcons and Seattle Seahawks 
David Sport Psychologist Penn State University 

Yukelson 

A series of 12 instructional videos within USA Football’s Tackle Progression 
Model divides tackling into five fundamentals — breakdown position, buzz, hit posi- 
tion, rip and shoot — providing drills to teach each step, beginning in a non-contact 
environment and progressing to player-to-player contact. The instruction is designed 
to improve tackling skills, increase safety and limit helmet-to-helmet contact, less- 
ening the chance for injury, including concussion. 

Within the model, a USA Football-produced Level of Contact video directs youth 
coaches on how they may incrementally introduce their players to contact to build 
their confidence and help them learn the game’s fundamentals. Drills can be run 
at varying speeds, starting slow when they are first introduced and accelerated as 
players master skills and techniques. The video introduces contact in the following 
ways: 


Level of Contact 

Definition 

Air 

Players run a drill unopposed without contact. 

Bags 

Drill is run against a bag or another soft-contact surface. 
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Level of Contact 

Definition 

Wrap 

Drill is run between two players until the moment of contact; one player is pre-determined 
the “winner” by the coach. Contact remains above the waist and players stay on their 
feet. 

Thud 

Drill is run between two players until the moment of contact; no pre-determined “winner.” 
Contact remains above the waist, players stay on their feet and a quick whistle ends the 
drill. 

Live-Action 

Drill is run in game-hke conditions and is the only time that players are taken to the 
ground. 


“Directing youth football teams to incrementally incorporate contact into their 
practices lessens the amount of incidental contact that players receive through their 
helmets,” said Dr. Stanley Herring of USA Football’s Football and Wellness Com- 
mittee and the NFL’s Head, Neck and Spine Committee. “This is a strong step for- 
ward for player safety in youth football that any youth sport should consider emu- 
lating.” 

Concussion-Related Edueation 

USA Football works with the CDC to promote concussion-related education mate- 
rials for its members and the entire youth football community at 
www.usafootball.com. In addition to the CDC, USA Football is advised by Dr. Stan- 
ley Herring on concussion awareness and management. Dr. Herring is a member 
of USA Football’s Football & Wellness committee and is a board-certified physical 
medicine and rehabilitation specialist who has been in practice for more than 27 
years. Dr. Herring also is a clinical professor in the departments of Rehabilitation 
Medicine, Orthopaedics & Sports Medicine, and Neurological Surgery at the Univer- 
sity of Washington. 

Dr. Herring is USA Football’s internal advisor on concussion awareness material 
for our coaching course, which was shared with the CDC for review prior to being 
made available to the youth football community. USA Football informs coaches of 
the CDC-approved message that athletes who are even suspected of having suffered 
a concussion must not return to play until an appropriate health care professional 
clears them to return. Returning to play must be a medical decision. 

In September 2010, USA Football introduced a national campaign called “Put 
Pride Aside for Player Safety” to emphasize concussion awareness in youth sports, 
particularly football. 

“Put Pride Aside for Player Safety” is the only national youth sports initiative pro- 
moting concussion education and management uniting a sport’s national governing 
body (USA Football), collegiate athletic conferences (Atlantic Coast Conference, Mid- 
American Conference, The Patriot League) and a professional sports league (NFL). 

Through television, radio and website media placements, “Put Pride Aside for 
Player Safety” continues USA Football’s commitment toward youth sport concussion 
education and management. “Put Pride Aside for Player Safety” challenges and in- 
structs coaches, parents and youth players to make the right decision when a con- 
cussion is suspected, which is to remove an athlete from play the day of the injury 
and not allow him or her to return until a medical professional deems the athlete 
symptom-free and gives clearance for a return to play. 

Key components of USA Football’s “Put Pride Aside for Player Safety” campaign: 

• Television PSA airing on NFL team, ACC, Mid-American Conference and Pa- 
triot League programming as well as on usafootball.com 

• Radio PSA airing on NFL team-owned inventory 

• Player safety videos (12) covering proper equipment fitting, tackling techniques 
and concussion management on websites of NFL teams, the ACC, the MAC, the 
Patriot League and usafootball.com 

• Banner ads on websites of NFL teams, the ACC, the MAC, the Patriot League, 
and usafootball.com 

Legislation 

USA Football has joined other sports and medical organizations across the coun- 
try in testifying in person or via letters of support for state legislation to foster 
greater awareness and management of concussion. 

Many of these state laws, most of which have been passed since August 2010, re- 
quire: 
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• Information handouts to parents and players on the signs and symptoms of con- 
cussion; returned and signed by parents and youth athletes acknowledging the 
risk of concussion and head injuries prior to practice or competition. 

• Removal of a youth athlete who is suspected of or sustains a concussion or head 
injury from play — “When in doubt, sit them out.” 

• Written clearance prior to returning to play from a licensed health care provider 
knowledgeable in the diagnosis and management of concussion for a youth ath- 
lete who has been removed from play. 

• Compliance from private, non-profit youth sports associations with the policies 
adopted in that state. 

Such laws cannot prevent an initial concussion from happening on a football or 
soccer field, a basketball court, a baseball diamond, or a hockey rink, but they can 
help prevent damaging repeated concussions from happening in all of these places. 

USA Football is committed to concussion awareness and management and would 
encourage other sports’ national governing bodies to join us. 

Concussion is not relegated to football — or even boys’ athletics. According to a 
study titled, “Concussions Among United States High School and Collegiate Ath- 
letes” in the Journal of Athletie Training in 2007, concussion rates per 1,000 athlete 
exposures were as follows (an “athlete exposure” is one practice or one game): 

• Football: 0.47 

• Girls Soccer: 0.36 

• Boys Soccer: 0.22 

• Girls Basketball: 0.21 

• Boys Basketball: 0.07 

These numbers underscore the need for all sports to recognize the seriousness of 
concussions and the need for further education among our coaches, league adminis- 
trators, game officials, athletes, and parents. 

More Education Needed 

Concussion awareness, even within the medical community, is limited. The CDC 
has even created a concussion fact sheet for physicians in addition to the general 
public. This drives the point that consistent nomenclature and the coordinated co- 
operation of all youth sports stakeholders is necessary to continue this positive 
change that we are experiencing in youth sports relative to concussion. 
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Created by the CDC for USA Football, this information was placed on a clipboard sticker and 
distributed at more than 35 full-day USA Football Coaching Schools in 25 states in 2010. This 
image can be downloaded at no cost at usafootball.com. 
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The above four-page Concussion Education brochure with content from the CDC 
was distributed at single-day USA Football Coaching Schools in 2011. 


Prepared Statement of Stanley Herring, MD, Clinical Professor 
Departments of Rehabilitation Medicine, Orthopedics and Sports 
Medicine, and Neurological Surgery University of Washington; 
Co-Medical Director Seattle Sports Concussion Program; Team Physician 
Seattle Seahawks and Seattle Mariners; and Member, National Football 
League’s Head, Neck and Spine Committee 

Chairman Rockefeller, Ranking Member Hutchison, and members of the Committee: 

My name is Dr. Stan Herring. I am the Co-Medical Director of the Seattle Sports 
Concussion Program and a Clinical Professor at the University of Washington. In 
addition, I serve as a Team Physician for the Seattle Seahawks and the Seattle 
Mariners. I submit this statement to you today as a Member of the National Foot- 
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ball League’s Head, Neck and Spine Committee and the Chairman of the Sub- 
committee on Education and Advocacy. 

Mr. Chairman, thank you for calling this hearing to bring greater awareness to 
the important topic of concussion in sports. As a medical advisor to the NFL, I be- 
lieve that the NFL values its leadership role on the issue of concussions, not only 
for professional football players, but for all sports at all levels. I appreciate the op- 
portunity to submit a statement summarizing some of the NFL’s work on this im- 
portant matter. 

As a physician who has worked on the sidelines of Seattle Seahawks games for 
many years, I know there is nothing more important to the NFL than the health 
of its players. Effective safety equipment is one important component in protecting 
the health of athletes. Among the many equipment related initiatives pursued by 
the League was a recent study into the effectiveness of the helmets worn by NFL 
players. The results of this study were shared not only with the players, but also 
the equipment manufacturers and made available to the public. The more informa- 
tion people have about equipment safety, especially as it relates to head injuries, 
the safer sports will be. 

Additionally, last December the NFL hosted a symposium in New York to discuss 
the performance of safety equipment, including helmets. Invited stakeholders in- 
cluded helmet and accelerometer manufacturers, the Department of Defense, the 
National Operating Committee on Standards for Athletic Equipment, the NFL Play- 
ers Association, and researchers, among others. The daylong meeting allowed the 
most informed and knowledgeable individuals working on helmet safety to share 
ideas and learn from each other’s work. All of those invited shared the same goal — 
making the game as safe as possible for those who play it. 

There currently are no products on the market that can make an athlete concus- 
sion-proof. Equipment technology will continue to evolve over time. The NFL is en- 
couraging the pace of this change. In the meanwhile, we cannot look to equipment 
to replace the critical role of medical evaluation and treatment. 

We need not wait for the development of new technology to protect children from 
the dangers of concussions. Greater awareness and education can protect athletes 
of all ages, in all sports. The NFL promotes broader education about concussion in 
all levels of sport. Through collaboration with the CDC, educational posters now 
hang in NFL training rooms. I was personally involved in developing a similar post- 
er to be used by youth athletes and made available through the CDC. Additionally, 
with support from the NFL, I have been involved in developing educational mate- 
rials for coaches and clinicians so they can be better informed in treating athletes 
who have suffered a concussion. All of these materials are available, for free, on the 
CDC’s website at wwwxdc.gov ! concussion. 

The NFL invests in research, and our medical committee works to examine the 
latest developments in technology. In the NFL’s most recent collective bargaining 
agreement with the NFL Players Association, there is an agreement to dedicate 
$100 million over the next ten years to medical research, the majority of which will 
go toward brain injury research. 

Youth athletes who have suffered a concussion will routinely recover and return 
to play eventually if properly treated. For this reason, it is important that appro- 
priate protocol is followed when children suffer concussions. One way to ensure that 
parents, coaches and others involved in youth sports are aware of the best possible 
way to treat concussions is through the adoption of laws with internationally accept- 
ed guidelines for how to treat youth concussions. A year ago, the NFL announced 
a campaign to advocate for the passage of youth concussion laws across the country. 
The laws all contain at least these three key principles: 

1. Student athletes and a parent or guardian must sign an education sheet that 
provides them with information about the signs and symptoms of concussion; 

2. Any youth athlete who appears to have suffered a concussion in any sport 
is removed from play or practice at that time; and 

3. That athlete must be cleared by a licensed healthcare provider trained in the 
diagnosis and management of concussions before returning to play or practice. 

Laws containing these provisions have been enacted in thirty states, as well as 
the District of Columbia. Twenty-two have become law in the last year alone. The 
NFL has pledged to continue its advocacy until every state has adopted a way to 
protect youth athletes. 

The importance of these laws is personal for me. In October 2006, Zackery Lystedt 
was a 13-year-old star football player who suffered an undiagnosed concussion with 
a few minutes left in the first half. An injury time-out was called. After resting dur- 
ing halftime, Zackery returned to play in the second half while still having symp- 
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toms from his injury. He sustained further head blows during the second half of the 
game, and at the end of the game collapsed in his father’s arms. He lapsed into a 
coma suffering from life-threatening injuries. Zackery survived, but continues to face 
a long road of rehabilitation. In the meanwhile, a coalition in Washington State 
began work on a law designed to prevent the next child and the next family from 
suffering the way Zackery and his family did. The adoption of the Zackery Lystedt 
law in Washington is already making a difference in our state. Thanks to the fine 
work of advocates across the country to promote this law, many more kids will play 
sports safer. 

I am proud that the NFL is a leader to the benefit of athletes at all levels of sport. 
As more is learned about concussions, I believe that the NFL will continue to make 
the necessary changes to best protect its players and to lead and serve as a model 
for all sports. 

Thank you again for this opportunity today. 


Ralph & Joy Conradt 
Bend, OR, October 29, 2011 

Chairman Jay Rockefeller, 

Senate Committee on Commerce, Science, and Transportation, 

Washington, DC. 

Re: Football helmet safety 


Dear Senator Rockefeller, 


Having viewed the October 19th Senate Hearing, I have a number of comments 
regarding the statements made by equipment-industry-representative Oliver. First 
though it is ironic that the 10/19/11 hearing occurred on the ten-year anniversary 
of my son Max’s catastrophic brain injury while wearing a twenty year-old football 
helmet. 

1. At the time of Meix’s injury, we had no reason to question the reconditioning 
process. We just assumed all helmets were tested every year and reconditioning con- 
sisted of more than deodorizing, painting and checking for cracks. Mr. Oliver stated 
that an old helmet, properly reconditioned, offers the same protection as a state-of- 
the-art helmet. Our experience is that this is not the case. Max’s helmet was drop- 
tested at the NOCSAE lab and failed over 50 percent of the standards of the year 
2000. Oliver says a helmet should not necessarily have an established shelf life 
since it may sit unused for several seasons. Clearly Mr. Oliver clearly has never 
owned a product made of polycarbonate, commonly known as plastic. If he did he 
would recall that while exposed to air, polycarbonate becomes brittle and no longer 
effectively absorbs shock. 

2. Oliver further stated an older helmet would meet current standards if ‘new 
parts were installed’. This position is ridiculous, as the primary component of a hel- 
met is the shell. Since helmet shape has changed over the years the older shells 
will not accommodate new padding, bladders, head-sizers etc. Only parts made ex- 
actly to fit the old technology will work. Thus, even in the best-case scenario, such 
a helmet could only meet old standards, not recent standards. 

3. It troubles to me that children are allowed to play with these older products 
once newer standards are established. Why then have new standards? A reporter 
asked Meix’s principal. Von Taylor of Waldport High School in Oregon, how Max, 
the quarterback of his team and arguably the most valuable player, be assigned a 
20-year-old helmet?? Taylor replied that Max’s was not the only helmet of that vin- 
tage. 

This sort of justification explains why young players continue to suffer life-alter- 
ing injuries and death — the most recent death just a week ago in New York. In 2008 
I attended a coaches’ conference where a coach questioned why he should be so con- 
cerned about examining and fitting helmets and sitting out players that felt a little 
dizzy when in fifteen years he had never had a player suffer a major injury. I was 
happy to explain to him that Max’s coach tearfully expressed similar sentiments to 
me in the ICU while we stood over my son’s comatose body. 

4. Max assured me that in his junior year he was using a “new” helmet. Had I 
known that in his senior year he would be issued a 20-year-old helmet, which was 
three years older than he was, I would not have let him step onto the field. Meix 
and I used to race our track car. It was mandatory, in that sport, that helmets be 
replaced every ten years, even if they were never worn in an accident. Helmets that 
had been dropped or which showed signs of minor impact also required replacement. 

5. Oliver stated that a helmet’s age could be readily determined from a stamp in 
the shell. There are three problems with that statement. (A) Most schools do not 
allow players to take helmets home for parents’ inspection; (B) the date stamp is 
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usually disguised in a code and (C) the code is usually obscured by padding, which 
only coaches may remove. 

6. Coaches have only recently begun to take the issue of head protection seriously. 
Les Totten is CEO of SportsSoft, a company that offers teams a product to track 
all the conditioning and parts replacement for equipment. Les stated to me on-cam- 
era that he has never been in a school’s equipment room and not found a helmet 
that was clearly ineffective by date of manufacture or reconditioning. 

Lastly, shortly after my 3.95 GPA son slipped into a four-month coma I was con- 
tacted by Riddell representative Mark Elmblade. He was concerned that one of his 
helmets might have been worn by Meix. I assured him that it was a Bike helmet 
made by Schutt. Elmblade was relieved, but said he had recently visited Waldport 
coach Donald Kordosky. During their conversation Elmblade picked up one of the 
helmets in Waldport’s stock and exclaimed “These are a brain injury waiting to hap- 
pen!” Kordosky justified the use of out-dated helmets because he bad no budget to 
replace them. Parents were not notified of this dangerous situation and had I known 
of the dire budgetary situation I would have gladly bought new helmets for the 
starting players. 

Lincoln County School District saved a few dollars and my son paid with his life. 
He will never work, never again join me in car racing. He will not provide me with 
grandchildren or contribute to our society with his once-exceptional brain power. 

Had Max’s antiquated helmet been relegated to the trash heap there is every rea- 
son to believe that I would still have a whole son. Hopefully in your next Hearing, 
Mr. Oliver will be asked to respond to the issues raised here. 

Lastly as a filmmaker I have on tape almost every game Max played in. This foot- 
age became a major source of visuals for my film “What Happened, Dad?” 

Ralph & Joy Conradt 


Response to Written Question Submitted by Hon. Frank R. Lautenberg to 

Alexis Ball 

Question. Parents normally associate concussions with football, but the CDC re- 
ports that soccer has the second highest incidence and rate of concussions. Do you 
believe that parents and coaches are aware of the concussion risks related to sports 
like soccer? 

Answer. I do not think that parents/athletes tend to associate concussions with 
sports like soccer. Much of the attention generated about concussions in sports is 
centered on football and thus I believe that other sports get overlooked. With the 
high number of young kids playing sports like soccer, it is essential to educate 
coaches, parents, and athletes about frequency of concussions occurring in sports 
other than football such as soccer. 


Response to Written Question Submitted by Hon. Frank R. Lautenberg to 

Steven Threet 

Question. Do you have advice for young athletes who may have suffered a concus- 
sion? 

Answer. My advice for young athletes who believe they have suffered a brain in- 
jury is to report it. It is better to speak to a trainer or a doctor and have them be 
able to rule out the possibility that a brain injury has occurred rather than the 
worst-case scenario where an athlete would stay quiet because they don’t think their 
injury is si^ificant enough to be reported and subsequently return to play before 
their brain is ready. This reporting process is significant because the brain is at a 
much greater risk for serious or permanent injury as a result of a second impact, 
known as Second Impact Syndrome. 


Response to Written Question Submitted by Hon. John Thune to 
Steven Threet 

Improper Tackling Technique and Concussions 

Question 1. I’m aware that NFL and college football teams today have signifi- 
cantly reduced the amount of time devoted during practice to proper tackling and 
other football fundamentals. I recognize that coaches are limiting some of the phys- 
ical contact during practice to prevent injuries. However, my concern is that less 
time devoted to teaching proper tackling technique may be contributing to an in- 
crease in concussions during games. Specifically, players these days seem to lead 
with their head rather than wrapping a player up with one’s arms and body, and 
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keeping their head up. Do you see any connection, at all levels of football, to im- 
proper tackling technique and an increase in concussions? 

Answer. I do believe that there is a connection between tackling technique and 
concussion. I believe that this is an issue being addressed by the NFL as well as 
in the college game. There has been a concentrated effort to lower the strike zone 
and to enforce it with penalties and in the NFL with fines as well. There is dif- 
ficultly in this area because the speed of the game. Often times it appears that a 
player will tackle with proper technique but then the offensive player will make a 
last second adjustment in his body position in anticipation of the impact and subse- 
quently bring their head lower and back into the striking zone for the defensive 
player. 

Question 2. Do you think this improper tackling technique is caused by less time 
being devoted to teaching good technique in practice? 

Answer. I believe that as players get older less time is spent teaching proper tech- 
nique. At elite levels of the game coaches either assume it is known or do not feel 
they can spend the time focusing on technique. I think this is because there are 
such strict rules by the NCAA about the time that coaches can spend with their 
players. The off-season would be a great time for position players to teach their 
players but contact between coach and player in this way is currently not allowed. 
Because of time constraints the emphasis of practice is learning the defensive 
scheme in the spring and the preseason and preparing for the opponents during the 
season. 

Question 3. As part of the campaign to highlight concussion awareness, how much 
emphasis is being placed on educating coaches and players about using proper tack- 
ling technique to reduce concussions? 

Answer. I believe that there is some emphasis being placed on how proper tech- 
nique can help reduce the frequency of brain injury. However the greatest emphasis 
on the awareness front is getting athletes to appreciate the seriousness of brain in- 
jury. I believe that as more people begin to recognize the problem, it will be possible 
to switch the focus of the awareness effort to include partial-solutions like a greater 
emphasis on tackling technique. 


Response to Written Questions Submitted by Hon. Frank R. Lautenberg to 

Jeffrey Kutcher, MD 

Question 1. Concussions and other traumatic brain injuries pose a serious and in- 
creasing risk for our youth. In 2009, emergency rooms treated an estimated 248,418 
sports and recreation-related concussions and other brain injuries among children 
and adolescents. These injuries have increased by 60 percent over the last decade 
even though school sports participation has fallen. What more can be done to pre- 
vent these injuries? How can we ensure that kids who experience concussions don’t 
suffer long-term consequences? 

Answer. The increase in emergency room visits for sport and recreation related 
brain injury is very likely multi-factorial. First, although school sports participation 
may be trending down, the overall exposure to activities with an inherent risk of 
brain injury is more difficult to quantify. It may be, for example, that overall expo- 
sure is up, once we factor in those activities that are not school organized. Second, 
increased awareness of head injury has almost certainly led to a higher percentage 
of head injuries presenting to an emergency room. Thus, the 60 percent increase in 
ER visits over the last decade may not necessarily represent an increase in the ab- 
solute number of injuries. 

That being said, there is no question that a serious problem exists and injury pre- 
vention is key. A significant number of injuries could be prevented through proper 
education and awareness campaigns that address known high-risk activities. These 
efforts should stress the use of well-fitted and certified equipment, proper technique, 
and adherence to the rules of whatever sport or activity is being considered. As is 
the nature of the concussion issue, what we don’t know puts a limit on our ability 
to make a difference. To truly prevent concussion, we need to understand much 
more about the injury itself, how a traumatic force acts to insight the injury, how 
the brain responds to the injury, and what additional factors may influence the clin- 
ical outcome. 

Currently, we do not know enough about concussion or traumatic brain injury to 
ensure that any individual can be free of long-term consequences. The simple an- 
swer is that long-term problems likely come from a combination of intrinsic (genetic) 
and extrinsic (environmental) factors, including the total lifetime dose of biomechan- 
ical forces. Thus, the only way to truly ensure that long-term problems do not de- 
velop is to avoid exposure to biomechanical forces completely. This is clearly not a 
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realistic goal. Given what we know, I stress the need to let every concussion heal 
prior to returning to a contact risk environment. I also suggest that the overall ex- 
posure to contact risk be considered. For example, I advise my patients who play 
a contact sport to avoid other contact sports, ^ving their brains time to recover in 
the off-season. Finally, I believe that it is critical for any contact sport participant 
to undergo periodic neurological evaluation and screening for any signs of brain dys- 
function that might be related to head trauma. 

Question 2. Rates of concussion and other brain injury have dramatically risen 
over the last decade as have sales of equipment that is supposed to protect our kids 
from these injuries. Are these products really protective? 

Answer. Equipment plays a critical role in injury prevention. The very nature of 
contact sports, such as football and ice hockey, is determined, in no small part, by 
the presence of protective equipment such as helmets. To this end, equipment being 
an integral part of the game means that it is both preventive and causative. Obvi- 
ously, any football player who for some reason participates without a helmet is at 
a significantly higher risk of injury. The protective nature of helmets is limited, 
however. They are very good at preventing bone fracture and superficial injury, but 
are not very good at preventing concussion. Concussion can occur from direct blows 
to the head or as the result of a blow to the body causing a whiplash event. No 
helmet could ever prevent the latter. The amount of biomechanical force that is ab- 
sorbed by helmets, in my opinion, is not enough to expect that they could ever sig- 
nificantly alter concussion risk. With that in mind, I tell my patients to make sure 
all of their equipment is properly fitted and certified. I also advise them that while 
newer generation helmets might not be able to greatly reduce concussion risk, they 
may lower the absolute amount of force that their brain will experience. 


Response to Written Questions Submitted by Hon. Tom Udall to 
Jeffrey Kutchee, MD 

Question 1. Helmet requirements for high school football. The National Federation 
of State High School Associations (NFHS) sets football playing rules and equipment 
guidelines that are adopted by many state athletic associations. The 2010 NFHS 
Football Rules book requires players to wear a football “helmet and face mask which 
met the NOCSAE test standard at the times of manufacture” (see page 17). How- 
ever, these NEHS rules allow a football helmet that is no longer in compliance with 
NOCSAE standards to be worn by a high school player as long as the helmet met 
NOCSAE standards when it was originally made. NFHS also does not require that 
an older helmet be reconditioned and recertified to NOCSAE standards. Should high 
school football players wear helmets that meet current NOCSAE requirements when 
they are actually being worn — and not just on the day their helmets were manufac- 
tured? 

Answer. Absolutely. I believe it is critical that high school football players wear 
helmets that meet current NOCSAE standards while they are in use. Every reason- 
able effort should be made to ensure that this is the case. Allowing helmets to be 
worn that no longer meet standards defeats the purpose of having standards in the 
first place. 

Question 2. NOCSAE drop test and helmet quality. My understanding is that the 
NOCSAE safety standard for football helmets is primarily a drop test method that 
requires helmets to score less than a 1200 severity index (SI) level. Is there a dif- 
ference in the level of protection offered by a helmet that tests at a 1199 SI level 
and a helmet that tests at a 300 SI level? 

Answer. Theoretically, yes. The difficulty resides in trying to quantify the level 
of protection that any helmet offers. When speaking about injuries that are easy to 
document objectively, such as skull fractures or bleeding events inside the skull, one 
can make a reasonable estimate of risk. When speaking about concussion, however, 
as well as possible long-term effects of brain trauma such as chronic traumatic 
encephalopathy, it is much more difficult, if not impossible, to quantify the risk in 
a way that’s precise enough to allow for comparisons between helmet types. First, 
we need to advance the science of concussion to a point that we have a consistent 
and well-defined clinical outcome to study, and one with an objective confirmatory 
test. Then, helmet types could be studied to see how they differ in preventing these 
outcomes. As it stands now, our estimates of risk, and therefore the amount of pro- 
tection that any helmet can provide, is little more than guesswork. 

That being said, it certainly makes sense from a neuropathological perspective 
that brains would rather experience less force than more, especially over the course 
of a lifetime. For that reason, it would seem to be an axiom that a helmet with an 
SI level of 300 would be preferable to one with an SI of 1199. Although we cannot 
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expect this difference to significantly mitigate the risk of experiencing a clinical con- 
cussion, it is more plausible that it could account for some amount of decreased risk 
of developing long-term neurological effects. If this effect does exist, however, it like- 
ly represents a very small proportion of the overall risk, and, therefore, we should 
not expect advancing helmet technology alone to solve the problem. 

Question 3. Concussions tests. Dr. Kutcher, we hear more and more in the media 
about “concussion tests” used to diagnose athletes and determine if they are fit to 
return to play. Yet we also hear reports that some athletes may intentionally fail 
or “sandbag” their baseline neuro-cognitive tests in order to reduce the chance of 
being removed from play following a concussion later in the season. How effective 
are computerized neuro-cognitive tests in diagnosing concussed athletes and deter- 
mining when it is safe for them to return to pla 3 dng sports? 

Answer. Computerized neuro-cognitive tests cannot diagnose concussion. Actually, 
there is no test currently available that can do so. Concussion is a diagnosis that 
is made clinically. Computerized neuro-cognitive tests provide information on brain 
function that an experienced physician can use, together with other pieces of infor- 
mation, to help make the diagnosis of concussion and help determine when the in- 
jury is over. I am very concerned with the degree to which computerized neuro-cog- 
nitive tests are being used inappropriately in our country. The problem stems from 
the fact that an abnormal result on these tests is not specific for concussion. An ath- 
lete who is in pain for any reason, or one who is sleep deprived, distracted, or 
unmotivated can produce abnormal results, whether they are concussed or not. 

Furthermore, having a result on one of these tests that falls within a population- 
based norm does not mean that the person in question is not concussed. The best 
use of these tests comes when there is a pre-injury baseline result for comparison. 
The trick is that producing a baseline neuro-cognitive study truly representative of 
that individual’s ability is more difficult than it sounds. Environmental and motiva- 
tional factors frequently act to set a “false baseline” that is then used for compari- 
son later. 

Computerized neuro-cognitive testing is, potentially, a very useful concept. Used 
incorrectly, however, it can be misleading at best and dangerous at worst. I strongly 
encourage any clinician who uses this modality in their practice to understand the 
strengths and weaknesses of the individual tests and to use them as extensions of 
their physical examination, and never as a diagnostic test. In the end, diagnosing 
concussion and making a return to play decision not only involves clinical decision- 
making, but is very much a medical decision that should only be made by a physi- 
cian. 


Response to Wkitten Question Submitted by Hon. John Boozman to 
Jeffrey Kutcher, MD 

Concussion Education 

Question. Are educational campaigns, such as the CDC’s Heads Up campaign, ef- 
fectively reaching parents and coaches across the country? Do you feel they are re- 
ducing the number of concussions that occur and/or changing the way people react 
when someone sustains one? Should anything be done to make these education cam- 
paigns more effective? 

Answer. The publicly available concussion education programs, such as the CDC’s 
Heads Up campaign, are helping, but only to a degree. They are part of the larger 
changing landscape of increased concussion awareness and, as such, do have some 
impact on moving the issue forward. I do not believe they are significantly reducing 
the number of concussions, nor do I see a significant change in how concussed ath- 
letes are being treated. We can, and certainly should, do better. There are four main 
reasons that I see for this overall lack of effectiveness: 

First, I have found that the value of any educational resource depends on how 
specifically the material is designed for a particular audience. Most available con- 
cussion resources take a generic approach that appeals to the public at large. Grant- 
ed, this may be a result of the need to produce materials that cover a wide audience 
with limited resources. Concussion education, however, needs to address every 
stakeholder in the issue. We need programs that are designed for each population 
specifically, speaking to their concerns, using their language, and engaging them in 
the learning process. We need to have programs that are created for athletes of dif- 
ferent age groups, coaches of all levels of sport, parents, administrators, officials, 
and medical staff. 

Second, most concussion education materials I have seen are fairly average in 
quality. They provide superficial content in a non-stimulating way. Successful edu- 
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cation programs use creative instructional design and an interactive format that 
motivates and challenges the learner. 

Third, there is a significant issue with lack of quality control and consistency be- 
tween programs. In some cases, information is outdated, incorrect, or contradictory. 
Much of this may be due to the fact that our understanding of concussion is evolving 
quickly. I’m afraid, however, that in an age when anybody can produce an edu- 
cational tool using electronic media, that many programs are designed for the pur- 
pose of marketing a product or service. The public is thirsty for knowledge and de- 
serves information that is accurate, current, and not driven by ulterior motives. 

Finally, while having these materials available to those who are actively seeking 
knowledge is a wonderful start, I believe the majority of athletes, parents, and 
coaches would not seek these programs out voluntarily. Whenever possible, we need 
to make concussion education a mandatory activity prior to playing, coaching, or 
consenting for a child to participate in contact sports. 


Response to Written Questions Submitted by Hon. Frank R. Lautenberg to 

Ann C. McKee, MD 

Question 1. Concussions and other traumatic brain injuries pose a serious and in- 
creasing risk for our youth. In 2009, emergency rooms treated an estimated 248,418 
sports and recreation-related concussions and other brain injuries among children 
and adolescents. These injuries have increased by 60 percent over the last decade 
even though school sports participation has fallen. What more can be done to pre- 
vent these injuries? How can we ensure that kids who experience concussions don’t 
suffer long term consequences? 

Answer. The primary way to reduce the number of concussions suffered by chil- 
dren and adolescents is to raise awareness and educate the public — coaches, par- 
ents, medical doctors, psychologists and kids — about what a concussion is, what 
kind of activities increase the risk of concussion, and how to properly manage a con- 
cussion after it occurs. A concussion properly recognized and medically managed is 
the best protection against the long-term consequences. Ensuring that the child or 
adolescent rests sufficiently (including cognitive rest) after a concussion and not al- 
lowing the resumption of play of the sport or other activities until fully recovered 
is the best way to reduce complications down the road. Other prevention measures 
include wearing proper protective gear when bicycling, skiing, skateboarding, etc 
and avoiding activities that are associated with repetitive brain trauma, e.g., leading 
with your head or tacking with your head in football and other sports. 

Question 2. Rates of concussion and other brain injury have dramatically risen 
over the last decade as have sales of equipment that is supposed to protect our kids 
from these injuries. Are these products really protective? 

Answer. There is no product marketed today that prevents concussion, including 
helmets, although helmets make sports safer by reducing catastrophic injuries. Re- 
ducing the incidence of sports-related concussion will require changing the way 
many of our popular sports, including football, soccer and hockey, are played. 


Response to Written Questions Submitted by Hon. John Boozman to 
Ann C. McKee, MD 

Risks in Concussions/Death 

Question 1. Last month, a 16-year-old high school football player died from a head 
injury after collapsing during a game. I understand the possibility of further injury 
due to multiple concussions, yet according to the news report, there was no evidence 
of any pre-existing injury or condition that would have contributed to his death. 
How can a seemingly healthy 16-year-old with no previous head injury history die 
after what appeared to be an ordinary football play? 

Answer. While I’m not certain I know what specific case you are referring to, it 
sounds as though it may be a case of second impact syndrome or SIS. SIS occurs 
when a young athlete sustains an initial head injury and then suffers a second head 
injury before the symptoms associated with the first impact have cleared. There are 
many times when the athlete does not report the initial injury — he may not realize 
that he had a concussion, he may be minimizing the symptoms or his desire to re- 
turn to the playing field may cloud his judgment. Before the first injury completely 
resolves, which may take days or weeks, the athlete returns to competition and re- 
ceives a second blow to the bead — which may be remarkably minor — as in an ordi- 
nary football play. Yet the second impact produces sudden brain swelling, high 
intracranial pressure, and results in death or severe neurological disability. The 
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pathophysiology of the SIS is believed to be dyregulation of the cerebrovasculature, 
which young brains are more susceptible to. SIS occurs only in young athletes and 
has never been reported in an athlete over the age of 24 years. 

Another possible cause of sudden collapse and death on the football field is bleed- 
ing into the brain, such as a subdural or an epidural hemorrhage. Although these 
are very rare events and would not be expected to occur after an ordinary football 
play. 

Question 2. Are injuries such as this one preventable? 

Answer. Not playing while recovering from a concussion, even a seemingly minor 
concussion, is the best prevention against this injury. 

Question 3. How does an injury like this differ from a concussion? 

Answer. A concussion is a temporary state of neurological dysfunction accom- 
panied by microscopic evidence of multifocal eixonal injury and disordered cerebral 
metabolism. SIS occurs when there is a second concussive impact on a brain that 
has not fully recovered from the first one. The second injury produces sudden brain 
swelling that leads to brain herniation and death or severe neurological injury. 


Response to Written Questions Submitted by Hon. Frank R. Lautenberg to 

Mike Oliver 

Question 1. Why has NOCSAE not substantially updated helmet standards in 
nearly 40 years? 

Answer. This is a common and persistent misconception or misunderstanding. 
NOCSAE helmet standards including football helmet standards have been updated, 
revised, expanded, and strengthened re^larly over the past 40 years. Changes to 
the NOCSAE standard over time have included revisions and modifications to the 
pass fail criteria, and at other times the revisions, although appearing to be small 
simple changes in test methodology and procedures, in fact proved to be substantial 
and demanding changes that forced helmets to become more robust, more protective, 
and more durable. 

As a result of improvements and updates to the NOCSAE football helmet stand- 
ard and advances in materials technology and engineering and design innovation, 
the average pass fail test scores for new helmets has dropped from 600 SI in 1998 
to just under 500 SI in 2010. Although there is no way to quantify what this reduc- 
tion means in terms of injury protection and prevention, it is evidence of improve- 
ment. It also must be kept in mind that even though the pass fail threshold is 1200 
SI which threshold is based on the science behind the Gadd Severity Index (“SI”), 
in order to meet the Quality Assurance and Quality Control requirements of the 
NOCSAE standards, helmets must average 600-600 SI in certification testing. 

Football helmets certified to the NOCSAE standard and used in high school and 
collegiate play are involved in over 600,000,000 practice and game impacts during 
the course of a single football season, and sometimes they must perform across two 
and three seasons of continuous use before they are submitted for reconditioning 
and recertification. Tests performed on these helmets before they are reconditioned 
establishes that, unless padding has been removed or altered, these helmets will 
have test results that are nearly the same as when the helmet was new. Under the 
circumstances, changes to a standard which already provides an extremely high 
level of protection and performance can only be undertaken and adopted when there 
is solid and consensus scientific support for those changes. NOCSAE is one of the 
leading research funding sources for the advancement of that kind of scientific 
knowledge, in the hope that additional revisions and updates can be made to the 
standards to further enhance protection and performance. 

Some examples of changes and updates to the NOCSAE standard are listed below. 

• 1990 — A random location impact requirement was added to the six predeter- 
mined impact locations contained in the standard. As a result of this change, 
helmets would not be required to be tested in locations in as many as 58 dif- 
ferent locations not previously evaluated. This simple change prevented a hel- 
met from being designed to meet the standard only at designated impact loca- 
tions, and ensured that football helmets would meet the standard which struck 
at any location on the helmet shell and within defined limits of the edges of 
the shell. 

• 1992 — Implementation of a scientifically proven calibration method of the 
NOCSAE headform using the three inch MEP is introduced. Required calibra- 
tion performed before testing, produced increased repeatability between labora- 
tories. This change was mandatory for all NOCSAE licensees. The NOCSAE 
carriage assembly was made more rigid and the air craft cable guide wires were 
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replaced with smoother music wire. This decreased friction in the drop system 
and increased stability of the carriage assembly throughout the drop impact. A 
tapered bolt for locating the different impact sites was introduced. The test 
MEP was hardened from a 36 Shore A hardness natural rubber surface to a 
43 Shore A hardness urethane to produce a more consistent impact surface. 
These changes resulted in significantly higher impact velocities and increased 
impact energies to the helmet, a more demanding test than in the previous 
standard. The impact energies and the velocities were increased to the point 
that sophisticated testing headforms were being broken and had to be rede- 
signed and replaced at a cost of $350,000. 

• 1996 — The pass/fail threshold was toughened by 20 percent, by changing the 
pass/fail threshold value from 1500 SI to 1200 SI. The SI value of 1200 cor- 
responds almost directly with the Federal Motor Vehicle Safety Standard head 
injury criteria (HIC) value of 1000. 

• 1999 — The new anthropometrically correct size medium headform was intro- 
duced. This change produced a more robust head model to prevent the excessive 
breaking of headforms that had resulted from the earlier changes made to the 
drop system that increased drop velocities and energies. This change created a 
head model that is less likely to break under normal use and resulted in a more 
demanding helmet test particularly for impact sites located along the rear por- 
tion of the headform. After extensive tests were carried out on the new medium 
head model, the size small and large headforms were introduced in 2002. 

• In 1994, NOCSAE introduced a proprietary data acquisition and analysis com- 
puter and software program and mandated its implementation by all licensed 
helmet recertification entities. This system has been refined multiple times over 
the intervening years, and in 2003, the entire system was replaced with a sec- 
ond-generation data acquisition system. One of the strengths of this test and 
data acquisition system is to prevent invalid helmet test results from being re- 
corded. 

In the last five years, NOCSAE has clarified the zero defect or zero AQL quality 
assurance requirements of the standards, has added a third low-level impact re- 
quirement with a separate lower pass fail threshold, and has required that helmet 
impact velocities during the test be directly measured with a light activated velocity 
gate instead of utilizing mathematical calculations based upon acceleration of grav- 
ity. 

As a result of the revisions, modifications, and updates made by NOCSAE to its 
standards, football helmets certified to the NOCSAE standard outperform helmets 
certified to any other standard, whether in energy management, head coverage, du- 
rability, weight, low-energy and high energy impact performance. 

Question 2. Given the misleading claims by many manufacturers based on little 
or no scientific evidence, why has NOCSAE not developed marketing guidelines for 
products that meet its standards? 

Answer. NOCSAE is a standards development organization. The scope of our au- 
thority is limited to matters regarding compliance with the NOCSAE standards by 
licensed manufacturers and reconditioners who certified products to the NOCSAE 
standards. NOCSAE does exercise control over advertising content with regard to 
the appropriate and proper use of all registered and trademarked names, marks, 
and properties used in connection with certification to the NOCSAE standards. Un- 
less the licensee improperly and impermissibly uses those registered properties as 
part of the objectionable content in advertising, NOCSAE has no authority to ad- 
dress or provide guidelines beyond that scope. The license agreement NOCSAE has 
with each manufacturer or reconditioner covers a licensee obligations with regard 
to certification and compliance with the standards is a unique and powerful control 
over the integrity and validity of the NOCSAE standards, but it cannot provide a 
legal basis for the regulation of advertising content unrelated to the proper use of 
registered and trademarked properties in compliance with the NOCSAE standards. 


Response to Written Questions Submitted by Hon. Tom Udall to 
Mike Oliver 

Question 1. NOCSAE’s standard development process. Mr. Oliver, many standards 
development organizations follow a code of good practice embodied in the American 
National Standards Institute’s Essential Requirements: Due process requirements 
for American National Standards. 

These ANSI Essential Requirements include provisions for balance, openness and 
lack of dominance by any single interest category, individual or organization. De- 
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spite your description of NOCSAE’s membership and mission, your organization 
falls short of the ANSI Essential Requirements for standards development in sev- 
eral important respects. Will NOCSAE commit to becoming fully compliant with the 
ANSI Essential Requirements for standards development? If so, by what date? 

Answer. NOCSAE voted in June 2011, to seek accreditation as an ANSI Stand- 
ards Developer, and is in the process of preparing an application for that purpose. 
It is anticipated that such accreditation will be straightforward, given the fact that 
existing NOCSAE procedures and board membership already comply with the essen- 
tial due process requirements contained in the ANSI procedures. 

Being an ANSI Accredited Standards Developer signifies that standards are de- 
veloped using a fair, open process that ensures a level playing field and will meet 
the needs of materially affected interests, and NOCSAE written policies and by-laws 
address those core concepts and values. 

According to published ANSI 2010 Essential Due Process provisions, the hall- 
marks of the ANSI due process are openness, consensus by a balance of materially- 
affected interests, consideration of views and objections, lack of dominance by any 
affected interest, transparency of the process, and provisions to provide fundamental 
fairness. The NOCSAE By-Laws define the membership of the board of directors to 
create a balanced and diverse consensus body representing materially affected inter- 
ests from a variety of national organizations which represent those diverse interests 
on a broad national scale. These interest categories include medical, consumer/ath- 
lete end-user, scientific, and manufacturing interests. Membership number limits 
each category precludes any single interest group from having a controlling vote or 
veto. This defined membership structure of the NOCSAE hoard also satisfies the 
ANSI definition of a consensus body. 

Additionally, ANSI requirements for specific written procedures to be followed in 
adopting and publishing standards that provide for public notice and comment peri- 
ods, periodic review and reaffirmation, and the use of standardized nomenclature 
have been a part of the NOCSAE procedures for many years. 

The application for ANSI accreditation will be submitted before January 30, 2012, 
but it cannot be known when the application will he approved by ANSI. 

Question 2a. NOCSAE’s market surveillance. Mr. Oliver, you state in your testi- 
mony that NOCSAE performs market surveillance. This seems to contradict what 
is written in the NOCSAE drop impact test method used for football helmets, which 
clearly states that: 

“NOCSAE publishes standards but does not conduct surveillance to assure compli- 
ance to standards. It is the sole responsibility of firms that manufacture or recertify 
protective products to certify that all requirements of these standards are met, in- 
cluding ongoing statistically relevant QC protocols.” Can you explain this discrep- 
ancy between your statement and what is written in the NOCSAE standard? 

Answer. The reference in the standards that NOCSAE “. . . does not conduct sur- 
veillance to assure compliance to standards” refers to market surveillance that is 
typically performed by certifying bodies, such as CE Notified Bodies in Europe, and 
certifying bodies in the United States such as Underwriters Laboratories and the 
Snell Foundation as part of their product certification duties. NOCSAE is not a cer- 
tifying body and so does not conduct formal market surveillance as part of the 
standards development process, and the referenced paragraph is intended to make 
that fact clear to consumers, manufacturers, and licensees. 

The purpose of a market surveillance program utilized by certifying bodies is to 
protect the integrity of the certification mark, to prevent counterfeit and non-con- 
forming products from reaching the consumer market, and as a check on the manu- 
facturer who is placing the certif 3 dng body’s mark on the product. “Market surveil- 
lance” as commonly used in this context involves the certifying body supplementing 
its own product certification testing on limited samples provided by a manufacturer 
with tests on a sample of unused certified products purchased in the market after 
the certified product has been distributed by the original manufacturer. 

But many of the policies and duties imposed by the NOCSAE standards and the 
license agreement between a manufacturer and NOCSAE involve activities that 
would fit the definition of market surveillance, and which accomplish the same goals 
as with a certifying body, although on a much more demanding and far reaching 
scope than any traditional market surveillance program maintained by a certifying 
body. 

Formal and traditional market surveillance programs test only new products pur- 
chased at retail to verify the accuracy of the certification mark, but no surveillance 
program tests used products as part of that process. The NOCSAE recertification 
standards involve testing and evaluating previously certified equipment for as long 
as the equipment is being used and submitted for recertification. To make an anal- 
ogy, the NOCSAE product surveillance program would be the equivalent of Under- 
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writers Laboratories going into homes and re-testing toasters that have been in use 
for years, and verifying that the toasters still comply with the original UL mark. 

Testing used helmets for the purpose of recertification is also an affirmation and 
validation of the integrity of the new helmet certification. If the helmet meets the 
standard after it has been used for several seasons, it is a given that it met the 
standard when it was newly certified. That fact alone obviates the need to purchase 
new, unused helmets at retail in order to verify the accuracy of the original certifi- 
cation. 

Each year, NOCSAE licensed recertifiers re-test tens of thousands of randomly se- 
lected helmets of varying brand, model, age and condition based on time elapsed 
since last reconditioned. This recertification process is regulated by NOCSAE stand- 
ard, and controlled by proprietary testing and data acquisition software developed 
by and for NOCSAE. The re-testing process is randomized sample based, and in- 
volves testing a helmet both in the exact condition it was in when it last came off 
a player’s head, without any repair or modification, and then testing the very same 
helmet again after it has completed the reconditioning process. For each helmet 
tested, the program collects 28 separate data points, including brand, model, model 
year, size, test headform model and size, test laboratory temperature, date and time 
of testing, the name of the test technician and the laboratory name and location, 
and the performance test scores for 8 separate impacts across 4 different impact lo- 
cations. 

In the 2009-2010 reconditioning season, there were 50,508 different football hel- 
mets tested representing over 50 different models spanning more than 10 model 
years. Additionally there were 880 lacrosse helmets tested, and over 1,500 batters 
helmets tested. 

The NOCSAE data acquisition computer and software used by each recertification 
facility forces an internal and external system function and calibration check before 
and after each batch of helmet testing. If the pre-test calibration check test fails, 
the system prohibits testing until the calibration failure is resolved. If the system 
and calibration check test fails after a batch of helmets is tested, the test results 
for those helmets is voided and dumped into a special file, and all the helmets test- 
ed in that batch must be re-tested. If the pre-and post-test calibration and system 
checks pass, the helmet test results are stored in an encrypted file which is acces- 
sible only by the NOCSAE Technical Director for review and analysis. 

This dataset provides market and product surveillance information for certified 
helmets new and old, as well as information on team and school reconditioning fre- 
quency across the country, and on the quality controls of each licensed recertifier. 
From this data an extremely detailed historical record of the performance over time 
of helmet models by year, age, and years since last reconditioned has been devel- 
oped. As an example, in the 2009-2010 dataset, the before and after performance 
of several models can be compared over 15 model years to determine whether there 
is a decline in the performance of the helmet, and to what extent the reconditioning 
process has restored or even improved the helmet’s original performance levels. 
There is no other market surveillance program in the world for personal protective 
equipment that comes close to evaluating the continuing validity of the equipment 
certification. 

A combined dataset that includes testing done from 2005 through 2011 contains 

7.728.000 separate data points on 276,000 individual helmets, and includes 

2.208.000 helmet impact performance data points. 

This product surveillance process is supplemented by a mandate that each certifi- 
cation and recertification facility participate in round-robin system equipment cali- 
bration programs directed by an A2LA accredited laboratory at least once a year, 
and more often if indicated. 

As with many international product certification programs, the NOCSAE stand- 
ards mandate that licensees submit certified products for testing and validation an- 
nually to a third party testing laboratory certified to ISO 17025 standards, and that 
new products or models must be submitted for third party laboratory validation in 
advance of distribution. In order to receive a license agreement an applicant must 
first submit a report from an appropriately accredited third party laboratory con- 
firming that the products they intend to certify to the NOCSAE standard actually 
meet the standard. Those validation tests and reports are a check on the accuracy 
and validity of the original certification of that product consistent with the goals and 
intent of a formal market surveillance program. NOCSAE follows almost the iden- 
tical third-party laboratory validation protocol requirements mandated by the CPSC 
for bicycle helmets certified to the CPSC standard. 

Additionally, if NOCSAE is made aware of a potential invalid or incorrect certifi- 
cation, NOCSAE does engage in a focused investigation in the form of direct helmet 
purchase at retail, and testing to determine whether the manufacturer’s certification 
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is void or valid. We will also demand the production of all certification testing data 
and results, including all QA and QC that the licensee uses to support its certifi- 
cation of helmets, both as an independent check on the certification process, and as 
part of an investigation as to a specific product. 

NOCSAE does not conduct formal market surveillance as part of a product certifi- 
cation program, but the requirements in the NOCSAE equipment performance 
standards result in a product surveillance and validation function which far exceeds 
traditional certifying body market surveillance programs both in scope and perform- 
ance demands as it validates and verifies helmet standard compliance certification 
for new and used helmets. 

Question 2b. Did NOCSAE “market surveillance” efforts, if any, discover problems 
related to compliance with NOCSAE standards at any helmet manufacturer or re- 
conditioner? My understanding is that NOCSAE did not learn of problems at a New 
Jersey reconditioning company, for example, until after they were exposed by a Fed- 
eral criminal probe. 

Answer. The only reconditioner that was the subject of a Federal investigation 
was Circle System in Easton, Pennsylvania, and that investigation did not involve 
failed helmets or a failure to properly test helmets. The breach in that case was the 
fraudulent underreporting of the number of helmets recertified. There was never a 
finding by the FBI or NOCSAE, following its own separate investigation, that the 
recertified helmets from Circle System failed the recertification tests, or that the 
helmets were poorly reconditioned. From what little has been revealed by the inves- 
tigators and in the press, the owners of Circle System apparently defrauded their 
insurance company and NOCSAE by intentionally underreporting the total number 
of helmets recertified, thereby saving significant premium expenses and license fees, 
while at the same time double billing school districts and customers. 

Market surveillance testing would not have discovered this type of fraud. Recondi- 
tioned helmets are not sold at retail, and the helmets reconditioned and recertified 
by Circle System had been reconditioned several times before the fraud was discov- 
ered, and there was no data to support any conclusion that he helmets had been 
improperly reconditioned or incorrectly recertified. 

Although no incidents of product failures have been discovered, NOCSAE has dis- 
covered several situations which required a licensee to revise and supplement its 
QA and QC programs, and provide supplemental testing of larger samples to meet 
those requirements. 

Question 3. No NOCSAE requirement for maximum helmet lifespan. Mr. Oliver, 
you stated during the hearing that NOCSAE relies on manufacturers regarding the 
recommended lifespan of football helmets. However, NOCSAE’s own technical direc- 
tor, Dave Halstead, told The New York Times he “would never let [his] kid wear 
a helmet that is more than 10 years old.” Another NOCSAE expert. Dr. Robert 
Cantu, wrote in review comments for the 2006 Neurosurgery study of Riddell Revo- 
lution football helmets that: 

“As Vice President of the National Operating Committee on Standards for Ath- 
letic Equipment (NOCSAE), the organization that makes the certification stand- 
ards for football helmets and other athletic equipment, I am aware . . . that 
new helmets test to a higher severity index level than older helmets. New hel- 
mets out of the box before receiving the thousands of hits that they will incur 
on ensuing seasons often test significantly below the 1200 severity index that 
they must pass. Then, with each year’s passage of time, their abilities to attenu- 
ate acceleration forces decline.” 

Dr. Cantu is also quoted in the book Head Games: Football’s Concussion Crisis 
from the NFL to Youth Leagues (page 109) as follows: “The brand new helmets that 
come right off the shelf are about 800 [SI], way better than the letter of the rule. 
Over the course of a season, or seasons, they get worse. . . .” 

Given that NOCSAE’s own experts believe newer helmets are safer than older 
ones, will NOCSAE commit to revising its football helmet standards to include a 
maximum lifespan for football helmets? 

Answer. Questions regarding the proper life span of a helmet, sometimes referred 
to as the useful safe life, involve considerations unique to each manufacturer such 
as design function, product liability exposure, proper care and treatment, and mate- 
rials performance characteristics that are outside the authority and function of an 
independent standards setting body such as NOCSAE. Helmet performance stand- 
ards developed by NOCSAE are intentionally design neutral so that engineers and 
designers are not restricted in their approach to helmet function and design. That 
freedom has resulted in the development of at least three unique engineered ap- 
proaches to protecting the heads of athletes that involve different materials, dif- 
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ferent mechanical properties, and even different physics principles. Because of these 
differences, life span issues that might be relevant to one type of system may not 
be relevant to the others. Because a standard, by definition, must apply equally to 
all products within its scope, any provision that imposes a limit on how long a hel- 
met can be used will be an arbitrary decision which can unduly harm one brand 
while giving an advantage to another. The creation of a meiximum life for a helmet 
through a standard also creates a risk that players and parents will assume that 
a helmet is safe and needs no attention as long as it is still within the defined “use- 
ful safe life.” Notwithstanding these concerns, what NOCSAE can do, and what it 
does, is continuously evaluate the performance of helmets over time to see if there 
are data that might indicate the need to further investigate this issue. 

I am personally familiar with each individual quoted, and based that and the ac- 
tual helmet performance test data that NOCSAE has collected over the past 15 
years, I am confident that Dr. Cantu and Mr. Halstead were referring to older hel- 
mets that have not been properly and regularly reconditioned when they were com- 
menting on helmets of a particular age. Recertification test data covering hundreds 
of thousands of helmets document a helmet’s performance over time and under var- 
ious reconditioning frequencies, and the data does not support a conclusion that a 
helmet’s age, standing alone, is related to that helmet’s performance abilities. There 
is very little, if any, decline in the performance of a football helmet over the course 
of a season, absent significant abuse or intentional alteration of the padding system. 
Football helmets are designed to handle repeated impacts in quick succession over 
thousands of impacts. Current literature involving the in vivo collection of football 
helmet impacts over more than 7 seasons by researchers at upper division colleges 
and at the high school level has shown that a player’s helmet will likely be hit more 
than a thousand times per season. In 2009-2010, new 2009 helmet models tested 
after just a single football season and before any reconditioning, averaged in the 500 
to 600 SI range on the impact location which is most likely to have the highest SI 
values. That value is almost identical to the average SI values scores as new unused 
helmets, and in many cases that number is actually lower than when the helmet 
model was tested for certification as a new helmet. 

For a 10 year old helmet that has been properly reconditioned and has had the 
padding system replaced with new padding that meets or exceeds the original pad- 
ding performance levels, the only 10 year old part of that helmet is the shell, and 
unless the shell is cracked, which would prevent its recertification, that helmet 
should perform as good if not better, than when it was new. And the recertification 
testing data shows that such is true. 

Tragically, catastrophic and even fatal head injuries have occurred to players 
wearing brand new helmets, which speaks more to the fact that there are some seri- 
ous and even fatal head injuries which cannot be prevented by any helmet. The 
rapid and usually fatal brain swelling and auto-regulatory dysfunction that is seen 
in second-impact syndrome, which seems consistent with facts describing the injury 
to Max Conradt, can occur from very slight hits to the head and even without head 
contact through whiplash type accelerations of the head if that player has been re- 
turned to play too soon following a concussion. In those cases, the injury risk likely 
is unrelated to the age or performance of the helmet being worn. 

Question 4. Helmet requirements for high school football. The National Federation 
of State High School Associations (NFHS) sets football playing rules and equipment 
guidelines that are adopted by many state athletic associations. The 2010 NFHS 
Football Rules book requires players to wear a football helmet and face mask that 
“met the NOCSAE test standard at the times of manufacture” (see page 17). How- 
ever, NFHS rules allow a football helmet that is no longer in compliance with 
NOCSAE standards to be worn by high school player as long as the helmet met 
NOCSAE standards when it was originally made. NFHS also does not require that 
an older helmet be reconditioned and recertified to NOCSAE standards. Should high 
school football equipment rules require that any helmet used by a player meet cur- 
rent NOCSAE requirements when it is actually being worn — and not just on the day 
it was manufactured? 

Answer. As with any equipment or product certified as compliant with a standard 
at the time the new product was manufactured, once placed in use, the continued 
validity of that certification is dependent not only upon proper use and care, but 
also on the designed durability of all component parts, and the margin between the 
standard’s pass-fail threshold requirements and the actual helmet test performance 
when certified. From years of post-use recertification testing of all brands and mod- 
els and ages of helmets, 99.86 percent of the helmets tested from the field after one 
or more seasons of use and before reconditioning will perform far below the thresh- 
old and still meet the standard by a significant margin. This extremely high per- 
centage includes all helmet models, all ages, and all conditions, and it includes hel- 
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mets which may have had altered or damaged padding, since the BEFORE recondi- 
tioning test of these randomly selected helmets does not permit repair before the 
helmet is tested. When tested after reconditioning, the percentage that passes is 
99.95 percent, and the 0.05 percent that doesn’t pass is not returned to the school 
or cluh. So the persistence of the validity of a helmet’s certification to the NOCSAE 
standard over time and use is extremely high when helmets are regularly recondi- 
tioned. That means that it is extremely rare for a helmet to he used hy a player 
that doesn’t meet the standard, even after significant use over several seasons. 

An important reason for such extremely high certification validity persistence is 
the Quality Control and Quality Assurance levels that are imposed upon NOCSAE 
licensees who certify their equipment to NOCSAE standards. In order to reach the 
zero defect or 0 AQL levels, the average passing SI value for every new helmet im- 
pact location must he substantially below the pass-fail threshold of 1200 SI. For all 
new 2010 adult and varsity helmets in size medium certified to the NOCSAE stand- 
ard, the average certification SI value was 497 on the front location, which histori- 
cally has the highest SI values. This same general margin has existed for many 
years. 

With the levels of Quality Assurance and Quality Control mandated by the 
NOCSAE standard, all organizations, including high schools, should have the high- 
est level of confidence that the helmets meet the NOCSAE standard. 

Question 5. Football helmet reconditioning. The NOCSAE website FAQ page 
states that “There is nothing in the NOCSAE standard that requires any helmet 
to be recertified on any regular basis.” Ralph Conradt states that his son Meix was 
injured while wearing a twenty year old helmet that, when tested after Max’s in- 
jury, was found to not meet NOCSAE’s safety standards. Given that some high 
school football players could be wearing unsafe helmets that are twenty years old 
and that no longer meet NOCSAE standards, will NOCSAE commit to updating its 
football helmet standards to require reconditioning on a regular basis? 

Answer. How frequently a particular helmet should be reconditioned and recer- 
tified is dependent upon many uncontrollable variables, including the level and in- 
tensity of usage and condition at the end of a season. The reconditioning and recer- 
tification process is a significant budget item for most high schools, and a standard 
arbitrarily mandates annual reconditioning where the data does not support the 
conclusion that annual recertification is necessary at every school or with every hel- 
met simply adds additional budget and expense burdens to school districts already 
facing severe pressures. NOCSAE is committed to exploring options in this regard, 
and currently strongly recommends reconditioning and recertification every year. 
When a school or club cannot afford annual recertification of all their helmets, 
NOCSAE strongly recommends the adoption of a two-year or three-year cycle of reg- 
ular reconditioning and recertification such that each year one third to one half of 
the helmets in the program are submitted for reconditioning and recertification, and 
the remainder are evaluated pursuant to a written inspection and assessment pro- 
gram to identify helmets with obvious damage, missing pads or components, or 
other signs that indicate the need for reconditioning and recertification, even if that 
helmet is not scheduled for reconditioning. 

Data available to NOCSAE from the recertification test datasets establishes that, 
with the exception of helmets which are missing pads or which have been altered 
or may have broken shells, there is no statistically difference in the average SI val- 
ues of helmets submitted every year for reconditioning/recertification and those sub- 
mitted every other year, or even every three years. As a general rule, the primary 
benefit of annual reconditioning and recertification is that it inserts an experienced 
third party into the helmet inspection and assessment process, and increases the 
likelihood that hidden problems or unrecognized damage will be discovered and ad- 
dressed, and it probably would limit the swapping of pads and padding systems 
among different helmet brands and models. 

Max Conradt 

When the helmet used by Max Conradt was made and certified to the NOCSAE 
standard in 1983, the pass/fail threshold in the standard was 1500 SI. Helmets can 
only be recertified to the standard applicable to the original certification. The test- 
ing data presented to the court in the Conradt case by an accredited laboratory ac- 
ceptable to the court and to each side, established that the helmet in question, when 
tested to the NOCSAE standard after Max Conradt was injured passed all impact 
test locations below the 1500 SI threshold, and even passed all impact location tests 
to the 1200 SI threshold, with one location exception, and that location was not a 
location where it was suspected that Max had been hit. The Conradt helmet was 
manufactured in 1983, just 3 years after the NFHS made compliance with the 
NOCSAE standard mandatory for high school play. As recently as 2009-2010, of the 
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48,000 randomly selected helmet sample set tested for recertification, there were 28 
helmets in the sample set made before 1991, and all tested below the 1200 threshold 
BEFORE (meaning as they were in use and on the field) reconditioning on every 
test impact location, even though the applicable threshold for those helmets was 
1500. 

The type of severe and life changing head injury sustained by Max Conradt, al- 
though very rare, has no specific association with the age or SI values of a par- 
ticular football helmet. Almost identical non-fatal and fatal injuries have occurred 
to players wearing brand new 2009 and 2010 helmet models, and some epidemiolog- 
ical data suggest that the rate of occurrence of these types of injuries has remained 
relatively steady over time, unaffected by improvements in helmet technology, SI 
values or helmet age. 

Certainly the best level of protection any helmet can provide is a function of prop- 
er maintenance, regular reconditioning and recertification, and following warnings 
and instructions. No standard can guarantee an outcome or even a performance 
level, but compliance with the NOCSAE standard will provide the player, coach and 
parent with the highest level of protection available today, and as much assurance 
as is possible that the helmet will continue to meet that standard as long as it is 
properly maintained. 

Question 6. Football helmets in use at high school and younger level. USA Football 
estimates that there are 3 million youth football players. In addition, there are an 
estimated 1.4 million high school football players. Of this group of about 4.4 million 
football players, how many are wearing: 

(1) new helmets 

(2) helmets manufactured or reconditioned in the last year 

(3) helmets manufactured or reconditioned in the last two years 

(4) helmets that have not been reconditioned in more than two years 

(5) helmets older than two years that have never been reconditioned? 

Answer. It is impossible to know the answers with definite certainty because 
many of those players are outside the control and supervision of any national gov- 
erning body. We do know that on average there are approximately 800,000 new hel- 
mets sold each year, and approximately 52 percent of those are categorized as 
“youth models” which could include models intended for use at the middle school 
level. We also know that there are youth players who must wear adult or varsity 
helmets because the youth models are too small for them. 

(1) new helmets: approximately 800,000 are wearing new helmets 

(2) helmets manufactured or reconditioned in the last year: 2.5 million 

(3) helmets manufactured or reconditioned in the last two years: 3 million 

(4) helmets that have not been reconditioned in more than two years: it is impos- 
sible to know this number exactly. We know that each year there are approxi- 
mately 250,000 helmets sent for reconditioning and recertification that have not 
been reconditioned for more than 2 years, but we currently have no way to 
know whether that number is statistically representative of the helmets in the 
field. 

(5) helmets older than two years that have never been reconditioned: unless the 
helmets are sent for reconditioning, there is no way to answer to this question. 

Question 7. NOCSAE drop test and helmet quality. My understanding is that the 
NOCSAE safety standard for football helmets is primarily a drop test method that 
requires helmets to score less than a 1200 severity index (SI) level. Is there a dif- 
ference in the level of protection offered by a helmet that tests at an 1199 SI level 
and a helmet that tests at a 300 SI level? 

Answer. The answer depends on which type of injury is being analyzed. The 1200 
SI threshold is premised upon a risk analysis curve, very much the same as HIC 
values used in Federal Motor Vehicle Safety Standards. The HIC and SI plotted 
curves are logarithmic and as the values pass downward through 1200 the curve 
flattens such that measurable differences between 1200, 1100, 1000, and on down 
become very small. As to those injuries for which the 1200 SI threshold is intended 
to address, no quantitative or qualitative comparisons can be made between SI val- 
ues of 300 and 1100 as to which will prevent more injuries. Certainly lower (all 
other helmet attributes like mass and shape being the same) would be better in gen- 
eral, but there is no linear relationship or scale than can state with any confidence 
how much more protective a lower value is over a higher value. This is particularly 
true with regard to the kinds of engineering and design changes that might be nec- 
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essary to obtain lower values, and whether the impact being tested is a high energy 
impact or a low energy impact. 

An SI score of 1200 is essentially equivalent to a HIC score of 1000, which rep- 
resents the “safe” limit of human injury tolerance, above which the risk of a fatal 
or catastrophic head injury is clear, and the probability of that type of injury rapidly 
increases with higher SI values. But because of the logarithmic characteristic of the 
scale, the converse is not true as the values decrease below 1200. The 1200 SI 
threshold is like a doorway, once you are through it you can go further into the 
room, but outside is still outside. An SI value lower than 1200 represents some re- 
duction in risk, although very minor (negligible), but going higher represents a near 
exponential increase in risk. The importance and validity of HIC or SI as weighted 
impulse criteria is frequently debated but the criterion remains extensively used be- 
cause no better formulations or thresholds have demonstrated reduced injury risk. 
For example, in the USA, Europe and elsewhere, government mandated perform- 
ance requirements for automotive seatbelts, airbags and other safety devices are 
specified in terms of a ‘not to exceed’ HIC score, with no specified benefits for being 
under that limit by any percentage. 

Question 8. Clearly visible labels. Mr. Oliver, you stated during the hearing that 
NOCSAE does require clearly visible “date of manufacture” and “date of last recon- 
ditioning” labels for football helmets. However, the primary NOCSAE technical 
standard for football helmets, NOCSAE DOC (ND) 001-08ml0, in section 9.4, states 
that helmets must have: 

“A permanent and legible label or mark that denotes the month and year of 
manufacture that can be easily read without removing any permanent compo- 
nent. If this mark or label requires a ‘code’ to determine month and year, such 
code shall be made available upon request.” 

This contrasts with the standard’s requirements that other labels are “not ob- 
scured in any manner.” 

• Will NOCSAE commit to revising its standard to include a requirement for 
clearly visible date of manufacture and date of last reconditioning labels that 
are not obscured in any manner? 

• Will NOCSAE commit to revising its standard to require that the date of manu- 
facture and date of last reconditioning be easily read and understood by players, 
coaches and parents? In other words, will NOCSAE require that such labels are 
not written in “code” which can only be interpreted by the manufacturer or re- 
conditioner 

Answer. New Helmets. NOCSAE is committed to evaluating the existing standard 
requirements for the placement and visibility of a manufacturing and recertification 
date for helmets certified or recertified to the NOCSAE standard. The NOCSAE 
standards incorporate the considerations contained in ANSI Z536.4, and NOCSAE 
is committed to continued compliance for all helmet labeling and warning require- 
ments. We are currently exploring several options for improvement, and we are com- 
mitted to that process as we always are in maintaining NOCSAE standards. Decid- 
ing whether and how a specific piece of information is located and identified on the 
helmet also involves human factors consideration as to whether such information 
may dilute the effect of, or divert visual attention from, other specific hazard warn- 
ings and signal words already on the external portions of the helmet. 

ANSI warning label requirements distinguish between warning labels that ad- 
dress hazards and those which convey information that may be related to hazards 
and indicate matters such as location and visibility. The age of the helmet shell, 
which is all the manufactured date will reliably indicate for a used helmet, is not 
related to any identified hazard or risk of injury, nor is it a piece of information 
reasonably necessary to be accessed under emergent circumstances. There is also no 
common agreement or understanding with regard to whether the more important 
date for a consumer or user is the date the helmet was first used and not the date 
the shell was made. A helmet with a manufactured date of 2009 may not first be 
used by a player until the fall of 2011. Is the manufactured date for that helmet 
more representative of its quality and ability to perform than a helmet with a man- 
ufactured date of 2010, but which has been used for part of the 2009-2010 season 
and all of the 2010-2011 season? 

To complicate matters more, there are helmets which may have their component 
parts manufactured on different dates and not actually assembled for a year or 
more. Which date is the one which should be provided to the consumer in those 
cases? If the shell was manufactured in 2009, the various protective energy attenu- 
ating system components manufactured in 2008, 2009, and 2010, and final assembly 
of that helmet did not occur until 2012, which of those dates is provides material 
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and useful information for the consumer to know with regard to the ability of that 
helmet to perform? The issue of a manufactured date is not a simple one, and 
NOCSAE is committed to investigate and address the matter to determine if there’s 
a better or more functional way to present the model year information. 

Reconditioned Helmets 

NOCSAE recertification standards have required for many years that the recondi- 
tioning and recertification date be plainly visible and placed on the helmet. The re- 
certification date and the identity of the entity that performed the reconditioning 
and recertification are required. All licensed recertifying companies follow the same 
format and actually use the same company to print the labels for each season. If 
the manufacturer’s original certification logo is no longer visible on the outside of 
the helmet, then a recertification label must be placed on the outside. An example 
of the outside information mandated by the NOCSAE standard is: 

RECERTIFIED 

/ MEETS ^ 

I NOCSAE I 


STANDARD,/ 
ORGANIZATION 

Every recertified helmet must also have a label on the inside, underneath the 
padding, which includes a statement verifying recertification and indicating the year 
and name of the company which performed the recertification. Placement of this in- 
formation on the inside of the helmet shell and underneath removable padding 
makes it easily accessible, while also protecting the label and information from dam- 
age and removal during usage. As with the manufacturing date of a helmet or hel- 
met shell, the recertification date and identity of the recertifying entity is not infor- 
mation that would need to be accessed quickly under emergency circumstances, but 
should be easily accessible without having to remove permanent component parts. 

Question 9. NOCSAE licensing agreement and advertisements with NOCSAE seal. 
Mr. Oliver, your written testimony states that NOCSAE’s licensing agreement with 
helmet makers “obligates each licensee to obtain prior approval of proposed adver- 
tising which uses the NOCSAE name or references NOCSAE as part of its adver- 
tising.” 

A Riddell brochure titled “Revolution Helmet Research Findings” (available at: 
http://www.lohud.com/assets/pdf/BH1661391028.PDF, accessed Oct. 19, 2011) ref- 
erences NOCSAE in three separate places and includes the NOCSAE seal in two 
places. This advertisement prominently features Riddell’s claim that research shows 
a “31 percent reduction of the relative risk of sustaining a concussion when wearing 
a Revolution vs. a traditional helmet.” 

• Did Riddell obtain approval from NOCSAE to use the NOCSAE seal and name 
in this brochure? 

• If so, why did NOCSAE approve the use of its seal and name in an advertise- 
ment featuring a concussion reduction claim that NOCSAE technical director 
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Dave Halstead and NOCSAE board member Dr. Robert Cantu have publicly 
criticized? 

Answer. The authority of NOCSAE under the license agreement to review licensee 
advertising is limited to ensuring compliance with permitted uses of the name, 
phrases and certification marks which are trademarked and registered properties of 
NOCSAE. The license agreement does not provide NOCSAE with a blanket right 
or duty to review and approve all advertising content, nor to impose its own opin- 
ions as to the accuracy of claims that do not involve actual or potential misuse of 
the registered and trademarked properties. The NOCSAE seal, mark and name 
were properly used in the referenced advertising, and were not a part of or sug- 
gested as support for the other claims in the advertising. NOCSAE does not endorse 
recommend or indicate the use of any particular helmet, other than to state that 
the helmet meet the standard. 

NOCSAE board members and independent contractors, such as Mr. Halstead, are 
free to comment on matters of interest to them, including the references described 
in this question. 

Question 10. Independent Testing and Certification. Mr. Oliver, your testimony 
states that “NOCSAE also maintains an ongoing independent contract with an 
A2LA accredited and ISO 17025 certified testing laboratory.” 

• Is this testing laboratory also accredited to ISO Guide 65, “General Require- 
ments for Bodies Operating Product Certification Systems”? 

• Does NOCSAE’s testing laboratory have any commercial ties to helmet manu- 
facturers or reconditioners that could potentially create a conflict of interest 
when certif 3 dng helmets to NOCSAE standards? If so, please clearly describe 
any such potential conflict of interest. 

Answer. It should be kept in mind that neither NOCSAE nor the laboratory in 
question certifies products or equipment to the NOCSAE standards. ISO Guide 65 
pertains only to entities which actually certify products or equipment. Certification 
of compliance with NOCSAE standards is done by the manufacturer pursuant to a 
license agreement, and annual proof of compliance with the standards through 
third-party laboratory validation testing. The procedure tracks very closely to the 
self-certification made by manufacturers under the CPSC rules for bicycle helmets, 
except that the authority of NOCSAE over the manufacturer is based on the license 
agreement, not Federal laws and regulations. 

The laboratory with which NOCSAE contracts for technical advice and testing is 
the Southern Impact Research Center, (“SIRC”). SIRC is A2LA accredited and cer- 
tified as compliant with ISO 17025 standards for independent testing laboratories 
to perform testing to all NOCSAE standards, and is also an approved and accredited 
testing laboratory under the CPSC Bicycle helmet standard, and is directly ap- 
proved by the CPSC for independent testing under 16 CFR Part 1203 and Part 
1501. SIRC is also A2LA accredited to perform testing under FMVSS 218 VESC- 
8, Sec 8 for motorcycle helmets eye protection and many other helmets. The lab is 
under contract with the military for independent testing of military related items. 

SIRC is not certified under ISO Guide 65, at least for NOCSAE purposes, as they 
do not perform product certification to the NOCSAE standards, but SIRC is involved 
with product certifications with the Safety Equipment Institute which is a Guide 65 
entity. 

The only commercial relationships which SIRC has with manufacturers who may 
also be NOCSAE licensees would be on a job by job basis where a licensee may con- 
tract with SIRC laboratory to conduct validation testing, or to submit products for 
evaluative testing. All board members and contractors are required to submit con- 
flict of interest disclosure statements. 

Question 11. NOCSAE not keeping football helmet standard up to date. Mr. Oliver, 
several NOCSAE members have publicly criticized your organization for not doing 
enough when it comes to keeping helmet standards up to date. In an October 20, 
2010 New York Times article, reporter Alan Schwarz quotes Dr. Robert Cantu as 
saying that NOCSAE has been “asleep at the switch” and that Cantu has been “call- 
ing for a new standard to be written for football helmets for years, and NOCSAE 
has been sitting on their duffs.” 

The New York Times article further notes that: “Dr. Cantu. . .said that the board 
has become as concerned about legal liability as about child safety. If [NOCSAE] 
were to supplement its helmet standard in an attempt to address concussions, it 
could open itself to lawsuits brought by players sa 3 dng that their helmet did not pre- 
vent the injury. . . .” 

Dr. Blaine Hoshizaki, from the University of Ottawa, told the The New York 
Times that he lobbied NOCSAE to strengthen its standard five or six years ago but 
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he says, “It was like punching a balloon; they, yes, understand, and then do noth- 
ing.” In the article, he goes on to say of NOCSAE: “They say they don’t know what 
the thresholds are; OK, but I can tell you that less angular acceleration is better 
than more ... To suggest we have no idea so we’ll do nothing is not an excuse 
to me. This has become a serious impediment to making a safer football environ- 
ment.” 

• Given this level of criticism from NOCSAE’s own experts, why should coaches 
and parents of young football players rely on NOCSAE to maintain up-to-date 
voluntary safety standards for football helmets? 

• What steps will NOCSAE take to update and maintain its helmet standards 
given new medical understanding of concussion risk and the latest state of the 
art in helmet technology? 

Answer. I have attached copies of the written responses from each gentleman ad- 
dressing The New York Times assertions with regard to NOCSAE. I cannot explain 
why the quotes in the article differ markedly from what the quoted speakers have 
said in response, nor can I explain why the article contains assertions that differ 
from the documented and uncontested facts 

The quotes from The New York Times do not accurately reflect the comments and 
opinions of those who were quoted. In a letter he prepared and sent to Mr. Schwarz, 
(attached as Appendix A) Dr. Cantu took issue with the quotes attributed to him: 

“Since 2000, NOCSAE has provided approximately $2.4 million to fund research 
grants looking at all aspects of concussion in sports, including validation of the 
new linear impactor. In January 2010, by motion I fully supported, NOCSAE 
created a special ad hoc committee to examine any other possible avenues to 
more rapidly advance science and research in the area of concussion. The 
NOCSAE Multi-Disciplinary Expert Task Force which met on October 23 on 
Cape Cod was one of those avenues identified by the ad hoc committee. This 
meeting was being planned and developed long before your investigation and is 
a process which NOCSAE has followed in the past. 

These activities are not those of a group that is “asleep at the switch” or that 
has been “sitting on its duff,” quotes you attributed to me. Every NOCSAE 
Board member is frustrated that there is yet no answer as to how concussions 
might be more effectively addressed in our helmet standards, but the frustra- 
tion is not with NOCSAE, it is that despite our own internal efforts and sub- 
stantial research funding to outside experts, science has yet to find an answer 
that we can incorporate into our helmet standards to specifically improve con- 
cussion protection.” 

As general counsel I can state with certainty that no decision regarding new 
standards or changes to existing standards was based or premised upon potential 
legal liability that might arise because of the differences between helmets certified 
under older standards and ones certified to the newer standards. Such a decision 
was in fact made when the first NOCSAE football helmet standard was published 
in 1973. That new standard rendered almost 80 percent of existing helmets non- 
compliant. And the same decision was made when the pass/fail threshold was re- 
vised from 1500 SI to 1200 SI. 

To the extent any legal liability might exist at all, it would arise from acting arbi- 
trarily in adopting or revising a standard without the valid scientific data necessary 
to support a conclusion that the change would be effective, and that it would not 
create an increased risk of other injuries. NOCSAE has a responsibility to the public 
and to players and parents to premise its standards on science and valid data, and 
it will not abandon that responsibility to cater to the pressures and demands of non- 
scientists. In order for the public to have the confidence that the NOCSAE standard 
has meaning and validity, it must be premised upon sound and consensus scientific 
data. 

Regarding the quotes attributed to Dr. Hoshizaki, I asked him for clarification fol- 
lowing the printing of the article in question. The quotes attributed to him were per- 
sonally puzzling because I knew he had never contacted me to discuss any of the 
issues identified in the article. I also knew that he had not attended any board 
meetings since I became Executive Director in 1995, and I was unable to find any 
correspondence or other e-mail contacts from him on those subjects. Dr. Hoshizaki 
was kind enough to respond in writing (attached as Appendix B to these responses), 
and he explained to me: 

“As for the comments recorded in The New York Times article they were the 
author’s interpretation of what I felt is a disconnect between NOCSAE and the 
broader scientific community. My previous discussions with David Hallstead 
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[sic] revolved around understanding the process for the [sic] making decisions 
regarding the development of the NOCSAE test standards and resulting impli- 
cations.” 

Dr. Hoshizaki is certainly a well-respected scientist and biomechanical engineer, 
and has published some excellent work regarding helmet performance and bio- 
mechanics of head injury. It appears that he was frustrated with his understanding 
of the NOCSAE process, and perhaps his interactions with Mr. Halstead on other 
standards related issues with other organizations. Mr. Halstead and Dr. Hoshizaki 
have worked together on many non-NOCSAE activities and are in fact at this time 
working together on a research project in this very area. There was never any lob- 
bying effort by Dr. Hoshizaki as the reporter described, and the board meeting min- 
utes do not contain any references to such attempts. Any such requests by Dr. 
Hoshizaki would certainly have been seriously considered and discussed, simply be- 
cause of his reputation. In fact, the NOCSAE board had contacted Dr. Hoshizaki in 
the year prior to the printing of The New York Times article to request that he serve 
on a NOCSAE sponsored Concussion Task Force expert panel that was convened in 
October 2010 to help NOCSAE map out a plan for focusing research efforts to better 
address concussions through helmet standards. 

As for his quote regarding the injury threshold levels, all that can be said is that 
almost every peer reviewed article that has considered this question in the last 10 
years has reached a different conclusion. The consensus scientific opinion on this 
issue is clearly expressed by Dr. Kevin Guskiewicz in a 2011 article describing the 
elusive injury threshold for concussions and mTBI: 

“What is the relationship between clinical outcome measures from our earlier 
work and biomechanical factors? The literature has not adequately addressed 
this question. We hypothesize that within the spectrum of concussion or mTBI, 
the biomechanical threshold for sustaining the injury is not only elusive, but 
impact severity (measured in acceleration/deceleration) may be clinically irrele- 
vant.” Guskiewicz, K. M. and J. P. Mihalik (2011). “Biomechanics of sport con- 
cussion: quest for the elusive injury threshold.” Exerc Sport Sci Rev 39(1): 4- 
11 . 

The Task Force Committee, with significant input from Dr. Hoshizaki and Dr. 
Guskiewicz, agreed there was no present threshold which could be incorporated into 
a helmet standard that could effectively reduce the frequency and or severity of con- 
cussions. The Task Force committee identified specific research and work that 
would be necessary to reach a point where revisions could be made to the NOCSAE 
standards that could effectively address concussion issues. Dr. Hoshizaki is cur- 
rently doing some of that very work at the present time under a focused research 
grant from NOCSAE. 

There is no helmet standard in the world which more effectively or aggressively 
addresses head injuries than does the NOCSAE standard. Apart from the Federal 
government, there is no other organization that has invested more research dollars 
over the past 10 years to address concussion protection through helmet performance 
standards than has NOCSAE. As explained by Dr. Cantu and his written response 
to the inaccurate quotes in The New York Times article, these are the actions of a 
group that is leading the way for the development of helmet standards to address 
concussions effectively, not an entity sitting on the sidelines waiting on someone 
else to do the work. 

To the extent there is a “new medical understanding of concussion risk and the 
latest state of the art in helmet technology” referenced in the question, such ad- 
vances exist in very large part due to the financial support from NOCSAE research 
grants, and the NOCSAE board, staff, and its Scientific Advisory Committee are in- 
timately familiar with such developments, but this “new understanding” has not an- 
swered the specific questions necessary to support a change to the NOCSAE stand- 
ards to address concussions. 

You ask “. . .why should coaches and parents of young football players rely on 
NOCSAE to maintain up-to-date voluntary safety standards for football helmets?’ 

In comparative testing performed on almost every type of protective helmet, 
whether sports, or otherwise, football helmets certified to the NOCSAE standard 
consistently and markedly outperform every helmet in all impact categories, wheth- 
er in protecting from low-level impacts, high velocity impacts, head coverage, or du- 
rability. There is no other helmet standard in the world which demands the same 
level of quality control and quality assurance in the manufacturing and production 
process as that which is mandated by the NOCSAE standards. And although mil- 
lions of research dollars have been and are being invested by NOCSAE to improve 
the standards and reduce the frequency and severity of all head injuries including 
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concussions, football helmets certified to the NOCSAE standard perform at the high- 
est levels. Helmet testing data, including the testing of bare head forms without hel- 
mets, show that a helmet certified to the NOCSAE standard will reduce the result- 
ant head accelerations in large and small impacts by almost 70 percent. Between 
high school and collegiate football players, there are more than 600,000,000 helmet 
impacts during the course of a single season which result in head accelerations ex- 
ceeding 15 g’s after the helmet has done its work. It is arguable, that without a hel- 
met certified to the NOCSAE standard, each of those blows to the head would have 
been hard enough to result in a concussion or worse. 

NOCSAE is committed to improving helmet performance standards to effectively 
address concussions, and when there is reliable consensus scientific support for a 
specific change to accomplish that goal, NOCSAE will undoubtedly be the first to 
incorporate those changes. Until then, coaches and parents can count on NOCSAE 
not to experiment with their children’s safety by making changes to the standard 
simply on the hope that a scientifically unsupported change might work. 
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Appendix A — Letter from Dr. Robert Cantu 
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ROBERT C. CANTU, M.A., M.D., F.A.C.S., F.A.C.S.M. 

NEUROLOGICAL SURGERY, INC. 


'November 10.2010 

Alan Schwarz 
New York Tones 
620 8* A\‘Gnue 
New Yoric.NY 10018 

Dear Mr. Schwarz. 

I am writing in roaponse to your October 20. 2010 article in the New York 
Timci regarding the usue of helmet itandardt and concusabn prevention. Aa 
an active participant in the work done by the Natkmal Operating Committee 
on Standards for Athletic Equipment (KOCSAE) I recognize that NOCSAE 
is fully committed to ila sole purpose of protecting the millkmt of athletes 
who choose to play sports. I seriously doubt whether any other non- 
governmental organization has done more in the last 10 yean to ad\’aiKe the 
science of concussion in sport than has NOCSAE through its own internal 
work and research grant binding. It is an inoorrect and inaccurate statement 
to write that NOCSAE has done nothing to address concussions in football or 
any other sport. 

As a representative for the American College of Sports Medicine on the 
NOCSAE Board, and as NOCSAE vice-president, I have been directly 
involved in our efforts to revise fooU>alI standards to better protect sthletes. 
The board began working on this issue e%‘en before 2004 when NOCSAE 
published s proposed revision to its footbsU helmet testing starsdard for the 
specific purpose of adding special impact testing protocol that we believed 
would be necessary to address concussion protection as soon as the science 
was developed to allow those changes to be made. NOCSAE actually funded 
the creation of the fiist fhe prototype linear impactort for the specific 
purpose of being ready to lest helmets to s concussion standard as soon as 
science could tell us whst that standard should include. 

Since 2000, NOCSAE has provided approximitely S2.4 million dollars to 
buid research grants looking at all aspects concussion in sports. iiKtuding 
validstion of the new linear impactor. In January 20 10, by motion I fully 
siqiported. NOCSAE created a special ad hoc committoc to examine any 
other pouible avenues to more rapidly advance science and researdi in the 
areaofconcuuion. The NOCSAE Multi-Disc^linary Expert Task Force 
which met on October 23 on Cape Cod was one of those a\xnucs identified 
by the sd hoc committee. This meeting was being planned and dcvxioped 
long before your imestigation and is a proocM which NOCSAE has followed 
in the past. 

These actrvities are not those of a group that is “asleqi at the switch** or that 
has been ‘*Bitting on its dufT. quotes you attnbuted to me. Every NOCSAE 
Board member is fhistralod that there is >'et no answer as to how concussioru 
might be more effectively addressed in our helmet standards, but the 
fhistrstion is not with NOCSAE, it is that despite our own internal efforts and 
substantial research funding to outside exp ert s , sdence has yet to find an 
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answer that we can inoorporaie into our helmd standards to specifically 
improve concussion protection . 

As I have consistently said, h is impossible to revise the football helmet 
standard without rdiaMc socntific data to support a change. To change the 
standvd to address concussions d>sent sdentific data would be irresponsiUc. 
arMl could potentially jeopardize the safely of athletes. I am conlldem the 
recent Mulli>Disciptinv> Expert Task Force converged by N(X>SAE will be 
submitting focused and goal spedfic researdt proposals intended to provide 
the answers which can be incorporated into our staisdards to better protect 
against concussions. As it has always been. NOCSAE is dedicated to this 
goal. 

Sincerely. 

Robert Cantu. MD. FACS. FACSM 
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Appendix B — Letter from Dr. Blaine Hoshizaki 
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December 20. 2010 

Michael Oliver 
Executive Director 

NOCSAEl 1020 King Street. Suite 215 

Overland Park KS 66210 

USA 

Dear Michael, 

1 appreciate you taking the time to respond to concerns expressed 
during the discussions at the NOCSAE Multidisciplinary Task Force 
panel this past October. The meeting was interesting and certainly 
provided an opportunity for me to gain a bit of on understanding and 
appreciation on how NOCSAE works. As for the comments recorded in 
the New York Times article they were the author's inlciprciation of what 
I felt is a disconnect between NOCSAE and the broader scientific 
community. My previous discussions with David Hallstead revolved 
around understanding the process for the making decisions regarding the 
development of the NOCSAE test standards and resulting implications. 
At the time the only individual that had any contact with the scientific 
community involving lest protocol and dependent variables to my 
knowledge was David Hallstead. My concern revolved around the 
balance between the broader scientihe research that is ongoing in the 
areas of innovative testing protocols, new measurement variables and 
validation of existing methods and the inherent risk of limiting the 
discussion of these issues within the NOCSAE board. There are all soils 
of limitations concerning unbiased vetting of scientific research by a 
single board that is made up of members with a variety of corporate and 
financiai interests in the decisions. The use of research testing from 
contracted test houses even third parly test houses to provide information 
docs not replace peer reviewed published scientific research. The 
expertise required in evaluating scientific research and contracted testing 
to support decisions is substantial. 

As you probably know research in three dimensional lest protocols, 
dynamic head response and brain tissue stress/strain to predict brain 
injuries including the risk of concussion is of special interest to roc. The 
scientific literature clearly supports employing a 3 dimensional test 
protocol with both linear and angular acceleration as dependent 
variables. While our lab has published a number of peer reviewed papers 
in this area 1 have never felt that NOCSAE would be interested in 
supporting a new test protocol that was not developed either in house or 
by contracted testing. I must admit I am biased as I have spent a great 
deal of time undertaking research in this specific area and feel strongly 
that test standards, not only NOCSAE, are not keeping pace with 
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existing research. As 1 pointed out at the last meeting it is clear that valid 
protocols for eliciting angular accelerations independent of linear 
accelerations can be reliable and valid. There has also been a great deal 
of progress in developing valid testing measurements for angular 
acceleration. If NOCSAE expects to make any progress in decreasing the 
risk of concussions in football or any sport it is absolutely necessary that 
a valid test protocol designed to elicit dynamic responses that ore not the 
result of linear biased impacts be adopted. I understand there have been 
recent discussions to support the necessary research in this area and I am 
very interested in participating in these discussions as well as 
contributing to the development of protocols that decrease the risk of 
concussive ipjury. 

I think the resurrection of the Technical Advisory Committee is an 
important step in the right direction and I look forward to being a 
participant in those discussions. I also appreciate you taking the time to 
ask me to provide clarity concerning the comments written in the 
newspaper. 


PhD 

Director 

Neurotrauma Impact Science Lab. 
Vice Dean 

Faculty Health Sciences 
University of Ottawa 
Ottawa, ON 



CC: Robert Cantu 
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Response to Written Questions Submitted by Hon. John Thune to 

Mike Oliver 

Question 1. Improper Tackling Technique and Concussions. I’m aware that NFL 
and college football teams today have significantly reduced the amount of time de- 
voted during practice to proper tackling and other football fundamentals. I recognize 
that coaches are limiting some of the physical contact during practice to prevent in- 
juries. However, my concern is that less time devoted to teaching proper tackling 
technique may be contributing to an increase in concussions during games. Specifi- 
cally, players these days seem to lead with their head rather than wrapping a play- 
er up with one’s arms and body, and keeping their head up. Do you see any connec- 
tion, at all levels of football, to improper tackling technique and an increase in con- 
cussions? 

Answer. In the course of a football game players will receive high energy hits to 
the head that are unavoidable and unintentional, and it is not likely those kinds 
of hits can be eliminated from the game of football. But the use of tackling tech- 
niques in which the player initiates contact with the head or targets the head of 
the other offensive player are dangerous, unnecessary, and avoidable. Not only do 
they increase the risk of sustaining a concussion or causing a concussion in the op- 
posing player, or both, those techniques also place the tackling player at an in- 
creased risk of spinal cord injury and even death. 

Debate exists among experts in concussion epidemiology whether there is really 
an increase in the number of concussions, or whether the increase in diagnosis is 
a function of greater awareness and attention to the importance of addressing con- 
cussions. I think most believe that the actual rate is essentially unchanged, but rec- 
ognition and diagnosis is much greater. But even if the rate is not higher today than 
it has been historically, the number of concussions can be significantly reduced sim- 
ply by eliminating the intentional use of the head to initiate contact, and the vast 
majority of those events happen through poor tackling techniques. 

Sometimes those incorrect techniques are taught, but in many cases they develop 
from a lack of teaching and player correction at early ages. Dr. Kevin Guskiewicz 
at the University of North Carolina has been monitoring the players on the football 
team at UNC through the use of an in-helmet impact monitoring and telemetry sys- 
tem that records the magnitude and location of every impact to a player’s helmet 
in practices and games. One of the information gleaned from this data is that they 
are able to identify those players who record far more impacts to the top of the hel- 
met than other players on the team. Dr. Guskiewicz and his staff are able to meet 
with these players and undertake behavior modification to try and eliminate those 
avoidable hits to the top of the head. Clearly the issue of leading with the head is 
very important in the efforts to reduce the frequency and severity of concussions, 
even with elite athletes at the collegiate level. 

Question 2. Do you think this improper tackling technique is caused by less time 
being devoted to teaching good technique in practice? 

Answer. As players mature and develop, it is natural for most coaches to focus 
more on the subtle aspects and complicated skills of the game, and spend less time 
on the fundamentals. If players don’t develop the reaction and muscle memory to 
effectively “see what you hit” when tackling and blocking as youth players, it is un- 
likely they will suddenly develop those skills in high school, and even less likely in 
college. The time to spend the time is when players have not yet developed the bad 
habits. 

Question 3. As part of the campaign to highlight concussion awareness, how much 
emphasis is being placed on educating coaches and players about using proper tack- 
ling technique to reduce concussions? 

Answer. The emphasis on concussion prevention and recognition is extensive and 
growing monthly. 

NOCSAE in partnership with the CDCP is creating a parent targeted concussion 
awareness and prevention program called “Heads Up to Parents” which designed 
and created to reach all parents of football players and provide access to an exten- 
sive online resource to address all aspects of concussion prevention, including proper 
tackling and blocking techniques. 

There are coaching education programs at all levels which provide the necessary 
instruction and teaching tools to help coaches instruct their players. The American 
Football Coaches Association provides such training and educational programs for 
high school through collegiate levels, and has teamed with the National Athletic 
Trainers Association to make education and training videos that address head and 
neck injury prevention, which can be accessed at http: II www.afca.com ! article ! arti- 
cle.php?id=968. The National Federation of State High School Associations 
(“NFHS”) provides online coaching education and certification in the areas of con- 
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cussion prevention as well. For youth football, USA Football in partnership with the 
NFL provides a wealth of coaching and player education programs in person and 
online that address concussion prevention through proper playing and tackling tech- 
niques. These resources can be accessed at http: 1 1 www.usafootball.com I health-safe- 
ty / prevention-preparation. 
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